y™ 
Rady 


Automatic.yehicle log@tion dar 12 
| ee 

MeteoMSeaiter Fania 

Lightning” Prewention or protection? 

Mdbile data for small agencies 


\ 


Bogsting mobile da " 


Fifteen years ago we ran the first technology forward a little bit more Now we’re looking to the future. 
vehicular patterns for an experimental each day. You see the results of our It’s the only place to find antennas that 
communications idea dubbed “cellular.” work in our constant performance in- perform better than ours. 

Since then, we've led cellular antenna novations — new parts designs resistant 

technology every step of the way — to corrosion and noise-generating vibra- Send for your free copy of 
from the first design concepts to our tions, refined contacts and mountings, “THE BOOK” on cellular antennas. 
world famous “ON-GLASS” antennas. _ even our special cable and crimp Helps you choose 

In fact, we developed the specifications connections. from over 40 A/S 


and configurations with Bell Laborato- 
ries for all three basic cellular antenn 
designs that exist today. 

We've known from th 
to build antennas that pe 
last longest, we've got to Keeper nF 


fd million cellular aim 
F behind us, our only req 
is the future. 


a member of The Alien Group Inc. 


© 1988 by The Antenna Speciatists Co 


models — the 
most extensive, 
profitable line in 
the industry. 


the antenna specialists: co. 


© "Stripes of Quality” 


30500 Bruce Industrial Parkway 
Cleveland, OH 44139-3996 

TEL: 216/349-8400 

FAX: 216/349-8683 TLX: 4332133 
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For every remote 
possibility! 


Tone-remote and 
DC-remote desk- 
top consoles 


Cetec Vega offers tone-remote 
and DC-remote consoles for vir- 
tually all applications. Some of 
the popular console types shown 
above include: 
® Two-frequency EIA 

sequential tone 


e Four- and eight-frequency EIA 


e Dial-up (plugs into ordinary 
telephone line) 


@ PTT/monitor DC 
® Full-function DC 


e Vega “SPEECH-PLUS” and other 
continuous-tone formats 


® Multiple-line 
@ OEM and custom (special fea- 
tures and extended functionality) 


Most Cetec Vega consoles offer 
a wide array of deluxe features 
at no extra cost, such as: 


¢ Multifrequency (2, 4, or 8) 
operation 


e Selectable 2-W simplex or 4-W 
full-duplex operation 


@ Intercom function 


¢ High-performance audio with 
2-way compression 


e Reliable push-button switches 


Circle (4) on Fast Fact Card 


Also standard is the reliability, 
quality, and support you expect 
from Cetec Vega. 

For applications assistance, 
custom designs, and special 
requirements, call 1-800-877-1771 
(and remember to ask for your 
Signaling Products Catalog). 


€ Cetec Vega 


Division of Cetec Corporation 
9900 Baldwin Place 
E! Monte, California 91731 
Telephone: 800-877-1771; 

(818) 442-0782 
Telex II; 910-587-3539 
FAX: (818) 444-1342 
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features 


12 Designing and 
implementing automatic 
vehicle location 
Dan Perlstein, city of Toronto, 
and Mario Cid Fernandez, 
Nav-Com 
Toronto’s system uses dead 
reckoning to meet an ambulance 
service’s specifications. 


24 Tracking 64,000 


vehicles with meteor- 
scatter radio 

Kathy D. Mickelson 

Meteor trails support nationwide 
vehicle tracking and communi- 
cations. 


40) 


Lightning sparks debate: 
Prevention or protection? 
Don Bishop 
Disputes involve operating 
theory, configuration and 
installation. 


How small agencies 

can use mobile data 
communications 

Mary M. Peters, Hadron 
Users write forms and format 
the message switch themselves, 
saving expensive programming 
time. 


60 


How to correct errors in 
mobile data transmission 
Dr. Peter F) Driessen, 
Datawave 

Boost coverage with Reed- 
Solomon forward error cor- 
rection. 


patcher uses an automatic vehicle location system 
map to match the best available vehicle with a re- 
quest for aid. See article on page 12. 


The journal of mobile communications technology 


departments 
4 Editorial 


Broadcasters win one for land 
mobile? 


6 Letters to the editor 
Public safety trunking standard. 


66 News 
SIRSA supports license transfer 
fees. 

72 ACT update 


Regulating technology 


New products 
Antenna Specialists, Ace Com- 
munications and Electron Pro- 


cessing are the ‘Readers’ 
Choice.” 

88 Literature 

90 Feedback 


Prices and small sizes boost 
portable sales. 


People 


Calendar 


ASNA holds its meeting and ex- 
position this month. 


Classified ads 


Ad index/hotline 
Find advertisers quickly. 


What do you think? 


Will retail sales of mobile radios 
affect you? 


105 
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Higher profit margins, reliability you can count on, 
and fast delivery. That’s SSC. 


You win the bid. With a 50% markup. Full-line of signalling products. 
To make it easier for you to maintain higher profit Take your pick. DC and tone remote control units, 
margins, we keep our prices extra competitive. DC to tone converters, ANI encoders and displays, 
We can do it, because signalling is our specialty. CTCSS, single-tone, two-tone sequential, and 
You'll like our reliability. Touch-Tone® units. 
Profits disappear quickly if you have to make several The new desktop or wall-mount remote control 
service calls—at your expense! console pictured above is available in DC or tone, with 
You'll be pleased with the reliability SSC delivers. It's a full range of features. You can field program it during 
backed up with a five-year limited warranty. installation to ensure system compatibility. 
You get your order when you want it. Fast. Ask for information. It’s free. 
A recent survey showed there's a 90+ percent You'll receive a complete package of information on 
chance your order will be shipped within five working signalling products designed to raise your profit 
days of SSC’s receipt of your order. margins, Contact Solid-State Communications, 
In any case, we'll give you a firm shipping date and 21060 Corsair Blvd., Hayward, CA 94545. 
we'll make it happen. = == © One source for all 
; = “ee your signalling needs. 
Call now for full information package: Circle (5) on Fast Fact Card 
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Broadcasters win one for land mobile? 


How’s that again? 


Two groups, broadcasters and land 
mobile radio system operators, use the 
same natural resource: electromagnetic 
spectrum, the frequencies that carry 
radio communications and radio and TV 
broadcasts. 

Competition for access to that 
resource has pitted the two groups 
against one another. Land mobile in- 
terests have won their share of tussles: 

* UHF-TV channels 70 to 83 were 
wrested from broadcasters. Portions of 
that spectrum, when reassigned to land 
mobile, made possible cellular mobile 
telephone service, specialized mobile 
radio service, expanded private and 
public safety two-way radio services and 
expanded paging services. 

* Broadcasters have been required to 
share UHF-TV channels 14 to 20 with 
land mobile system operators in certain 
urban areas, an action especially helpful 
to public safety agencies with vital com- 
munications requirements. 

Nevertheless, broadcasters remain 
skillful lobbyists. Possible land 
mobile/UHF-TV sharing of channels 
above channel 20 has been postponed 
indefinitely because of last year’s suc- 
cessful lobbying effort based on the 
potential use of UHF-TV spectrum for 
advanced TV broadcasting techniques. 


Forest Service fees 

That brings us to the point where 
broadcasters have won one for land 
mobile. 

Mountain peaks or ridges with com- 
manding views of populated areas offer 
advantages for antenna placement. 
Suitable peaks and ridges made available 
for antenna placement on land ad- 
ministered by the U.S. Department of 
Agriculture’s National Forest Service 
are designated as “‘electronic sites.” 

The Forest Service proposed a new 
fee schedule for electronic site users. It 
boosts fees as much as 10 times or more 
for some users—broadcasters and land 
mobile system operators among them. 

Land mobile operators’ efforts to pur- 
suade the Forest Service to moderate the 
schedule were largely unsuccessful. 

Then the National Association of 
Broadcasters (NAB) weighed in. Where 
it made a difference. Congress. 


The NAB mustered support in both 
Houses. 

Sen. Pete Domenici (R.-NM) wrote 
to Forest Service chief F. Dale Robert- 
son, asking him to delay implementa- 
tion of the new fees so Congress can 
conduct hearings about them. Rep. Bill 
Richardson (D.-NM) drafted a resolu- 
tion to block the rate hikes. 

Robertson postponed the new fees at 
least until March 31. Fees previously 
have been billed the following 
November, to be paid by Jan. 1, so the 
postponement is, in effect, for a year. 

Although land mobile thus benefits 
from the broadcasters’ efforts, land 
mobile representatives must carry their 
own case forward from this point. 

Land mobile has to show that Forest 
Service appraisals are too high, that they 
do not reflect fair market value. 

Broadcasters may not have to. They 
may find protection in the Federal Land 
Policy and Management Act of 1976. An 
NAB press release reads that the act 
“provides specifically for waivers to 
users of federal land who provide 
benefits without, or at reduced, charge.” 
Broadcasters “provide valuable public 
benefits absolutely free of charge to 
local citizens,” according to the release. 

Broadcasters won a reprieve for land 
mobile. Now it is up to land mobile 
representatives to make their case for a 
more reasonable fee schedule. 

—Don Bishop 


a 
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Nobody does it better 


VOICE P RIVACY Unique Remote, Ww ONT 


Whether you need four codes or four 
billion, Transcrypt has the reliable 
system for your radios. 


Control a base station 
using your existing telephone 
system. A single TransTel™ 
replaces costly remotes and 
permits control of the base 
from any telephone extension. 
(DTMF required) 


Now with advanced features like ANI, 
Status reporting and Selective Calling, 
Transcrypt’s CVP™ is unmatched by 
any other system. 


Specified and depended on by major 


¢ Transcrypt's voice privacy modules 
users and governments world wide. ont ne aig oe 


to work every day in over 400 different 
makes and models of radio. 


Instant Repeater ~@7 


Whether fighting forest fires phone/speakerconnections. — !##serypr's TransTel™ replaces remotes 
in the Northwest or providing Bendix/King 207% LET 
Users 


emergency communications 
Special upgrades for KING 


after a hurricane, Transcrypt’s 
™ 

remarkable TransPeater™ goes portables in VHF & UHF. Plug 

in options for unit to unit 


to work faster than any other 
selective calling, voice privacy 


system. 

Using programmable radios, and more. Also a new low cost 
simply connect the Transcrypt’s TransPeater™ provides 28 channel conversion for the 
TransPeater™ between any instant repeater service VHF LPH series. 
two units (portable, base or 
mobile) using existing micro- 


FN 
ave. teanserypelineniasional ne 


Toll-Free (800) 228-0226 Telex 466146 
1620 North 20th Street, Lincoln, NE 68503 


Transcrypt’s TransPeater|™ easily 
connects two radios as a repeater 


Crypto Voice Plus and CVP are trademarks of Transcrypt International, Inc. 
Circle (6) on Fast Fact Card 


etters to the editor 


The policy of “open architecture” and 
the suggested implementation process 
found in the August 1988 issue’s edito- 
rial elicits the following response: 

A report entitled, “900MHz Trunk- 
ed Communication System Functional 
Requirements Development” was the 
result of APCO Project 16 and was 
released in March 1979. As described in 
the executive summary, this document's 
purpose “is to define those specific 
characteristics and functional capabili- 
ties that such a system should have.” 

Further, “It also lists desirable 
features that may be selected, should 
they be required by individual procur- 
ing agencies.’ Donal D. Kavanagh was 
the director of projects and is identified 
on page 52 of the August issue as one 
of the founding directors of Open Ar- 
chitecture Radio for Public Safety 
(OARPS). 

In Mr. Kavanagh’s “Acknowledge- 
ments,” which are a part of the report, 


Maloille Raclio 
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he praises the contributors for their 
“professional skills, initiative and 
dedication’”” and recognizes not only 
their “in-depth knowledge of their field, 
but [that] they must also possess the im- 
agination and foresight needed to 
perceive how new and heretofore 
unknown concepts can be applied to the 
solution of present and future pro- 
blems.”’ 

The body of contributors consisted of 
representatives of the Law Enforcement 
Assistance Administration (LEAA), 
Associated Public-Safety Communica- 
tions Officers (APCO) and public safe- 
ty professionals from Kentucky, 
Arizona, Pennsylvania and Utah. Ven- 
dor representatives included personnel 
from RCA Mobile Communications 
Systems, General Electric, E. F. 
Johnson, Repco, U.S. Communications, 
Kokusai Electric and Motorola. In all, 
more than 50 communications and 
public safety personnel were involved in 


Dr. Gregory M. Stone, Director of National 
Security and Public Safety, RJO 
Enterprises, Lanham, MD. 
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Engineers, Irving, TX 
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contributing to the development of 
public safety trunking guidelines. 

The report included system develop- 
ment, system description, system 
elements and system-related considera- 
tions including Sections 4.5 and 4.6 
dealing with intersystem and conven- 
tional system interfaces. 

The point is this: Open architecture 
was not listed as a requirement of public 
safety trunking or even as a “desired 
feature.’ Cellular telephone service re- 
quired commonality of protocol in the 
development process, but trunking is a 
different type of service. 

One can assume that, with this 
published report, each vendor had equal 
knowledge of the requirements and as 
free to pursue research and development 
of its technology, protocols and equip- 
ment to satisfy those requirements of 
APCO. Or they could have made a 


management decision not to participate 
in this new marketplace and technology. 
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NOW! THE MICROPHONE MOST 
IMITATED IS BETTER THAN EVER! 


New Store and Send 
Feature Saves 

Valuable Airtime and 
Practically Sells Itself. . . 


710/860 SERIES 

KEYPAD PROGRAMMABLE AUTO-DIAL, 
AUTO ANI, DTMF ENCODING 
MICROPHONES & HANDSETS 


NEW FEATURES: 


* Store and Send format; Reduces Airtime and 
Eliminates Transmitting Wrong Numbers 
© No Battery Required, Retains 
Programming Memory for 100 Years (Non Volatile) 
Fully Programmable; No Manual/Auto Switch to remember to change 
¢ Board Mounted Cord Connector; Reduces internal wiring and improves 
long term reliability 
® Proven coiled cord strain relief exceeds the requirements of 
FAA 20 kilogram pull test 
® Coiled cord flex relief exceeds the requirements of Military Standard C-55668 
® Improved PTT Microphone Switch; Exceeds 1 million closures without failure 


OTHER FEATURES: 


Autodialing of up to Nine 21 Digit Numbers 
Backlighted Silicone Rubber Keypad 
Single Key Last Number Redial 

Level Matching for most transceivers 
Auto PTT with any Digit 

Audible DTMF Sidetone 

Automatic Microphone Muting 

Auto Encode of Two 21 Digit ANI's 

Auto Dial and Auto ANI Speed Changes 
Auto Dial Pauses with or without PTT 
Full Year Parts and Labor Warranty 


ADDITIONAL 860 FEATURES: 


® Transmit & Power LED's 

® Off Hook Speaker Mute 

® On Hook Dialing 

MODEL 860 ® Supplied Complete with Cradle and Cable 


: Communications 
Make The RIGHT connection f ES Electronics 


Specialties, Inc. 


aan 931 S. Semoran Blvd., Suite 218 Winter Park, Florida 32792 


National: (800) 327-9956 Local: (407) 679-9440 FAX: (407) 679-8110 


Circle (7) on Fast Fact Card 


Letters to the editor 


If Motorola does indeed have ‘‘an 
estimated 98% market share,” then its 
action could be described best in the 
words of Nathan Bedford Forrest, who 
said (in describing his success as a 
general): “Get there fustest with the 
mostest.” 

There is no guarantee that Motorola’s 
dominance will continue in this 
marketplace as other manufacturers 


- BAND-IT’ 
EMA. Cable Ties 


For cable bundling on 
communications towers and antennas 


finally gear up to compete for the 
business. This outcry for open architec- 
ture plainly smacks of jealousy of 
Motorola's early success. Your editorial 
gave percentages, but how many systems 
does this represent? What is the poten- 
tial number of systems for this 
technology? 

Consider what government interven- 
tion might do to future technological ad- 


Eliminate expensive maintenance costs 
associated with replacement of plastic cable ties. 
Begin using Band-It* E.V.A. Cable Ties. specifically 
designed for outdoor use on towers and antennas. 


Plastic ties become brittle, crack, and often fall 
off due to U.V. breakdown, cold temperatures. and 
other outdoor weathering problems. Band-It* E.V.A. 
Cable Ties provide permanent protection from all 
outdoor conditions because they are made from high 
strength, corrosion resistant 316 stainless steel 
coated with Ethylene-Vinyl Alcohol * copolymer. 

E.V.A. is U.V. resistant, flexible in extreme cold, 
corrosion resistant, flame retardant, non-toxic, 
halogen free, and protects cables from potential 
damage or interference due to direct contact with 
the stainless steel. 

Band-It* E.V.A. Cable Ties are available in ‘/4" 
and ¥s" widths, and lengths from 6” to 36”. They are 
fast and easy to install and are REUSEABLE. 

Write or call for your free sample and brochure, 
and the name of the Band-It* distributor nearest you. 


* (Trade name Levasint*. mtg ed by Bayer, W Germany| 


BAND-IT" 


BAND-IT — IDEX, INC. 

A Unit of IDEX Corporation 

P.O. Box 16307 

Denver, Colorado 80216-0307 U.S.A. 
Ph: 303-320-4555 Telex 45-0009 
FAX 303-333-6549 

Cable BANDIT 
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vancements should OARPS be suc- 
cessful. There would be a strong 
message sent out to the leaders of any 
industry that, if you are successful at 
what you do, you might be forced to 
share that success with others who have 
not spent the time and effort and money 
to develop their own product. That 
would be a disastrous disincentive that 
America does not need. 

Such an action also would allow the 
off-shore, ‘‘me-too” products to have a 
competitive advantage over the 
manufacturers that have legitimately 
responded to APCO’s request to develop 
a system that meets the guidelines found 
in APCO Project 16. 

Finally, the process you outlined as 
“the way competitors can make use of 
government machinery to gain entry in- 
to the public safety trunked radio 
market” is an abhorrent idea for the 
American free enterprise system. This 
concept should be rejected. 

Tim Curbow 

General Manager 

Central Communications & Electronics 
Knoxville, TN 


During a panel session at APCO’s 
54th Annual National Conference in 
August 1988 in Little Rock, AR, 
Motorola vice president David 
Wooldridge said trunked public safety 
radio systems supplied by his company 
number more than 100. General Elec- 
tric product manager Pat Murphy said 
her company has supplied six such 
systems. Motorola's market share is 
estimated at 98% because many systems 
it has supplied are much larger than 
those supplied by GE. 

The potential number of systems for 
the technology is at least in the 
thousands.—DB 


July 1988’s issue included the follow- 
ing letter: 


Finding good, rugged portables is a 
problem. 

H. Longino 

Travenol Labs 

Cleveland 


A reply from Midland LMR; 


When we introduced the Midland 
70-043/143 portables, we said they were 
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All this plus... 


¢ Full cell-site simulation * Parallel/ 
serlal/IEEE printer output ports 


Marconi’s 2957 Cellular Radio Test Set 
drives you to the finish line while others 
are warming up their equipment. 


: Non-volatile storage of local 
Just press a single button and . : 
immediately know if the radio :|Bs “Rey elas parent ee 
passes or fails. If In-depth tests are including: audle cates : 
required, the powerful duplex oe 4 nes ido prea a 
display of the Model 2957 allows | ecire an a 
monitoring of key transmitter Proust A No 102 RN Meee 


and receiver measurements 
_ simultaneously. Now you can 

‘perform fault analysis or 
: eae the radio to meet 
EIA or carrier specifications. 
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Letters to the editor 


extremely rugged little radios. Here is 
one that went way beyond the call of du- 
ty, only two days out of the box. 

Climbing up into the cab, the driver 
of the huge scavenger truck shown here 
dropped the radio without realizing it. 
When he pulled out, all of the driver's 
side double wheels of the tractor and 
trailer ran over the radio, smashing the 
front cover and battery case. 


But, to everyone’s astonishment, 
when a new battery was twisted on, the 
radio worked fine. .the die-cast chassis 
had protected al] the radio compartment 
components, including the speaker. So 
the owner naturally brought the radio 
back to his dealer, RMA Telecommuni- 
cations of Mt. Kisco, NY, for a new 
cover and battery. 

Instead, RMA president Bob Manzel- 


Save money without sacrificing quality. . . 


Completely repairable, 


all new nickel-cadmium 
battery packs 


Batterles shown are 
available from NCE 

All components 

are new—factory approved. 


NCE P5860 
Motorola NLN5860, 60-5201E05 
Replacement for NLN8835 
MX 300 Series 


NCE PL19D4139522G4A 
GE PL190413522G4 
PE Series 


NCE P4463 
Motorola NLN4463, 60-5742E01 
MTSO00 Series 


Eliminate unnecessary battery purchases, 


RePak the cells in your nickel cadmium battery pack and save 
up to 50% off the original equipment manufacturer's price. 


Replace only what you need. The battery housing, cover and 
internal battery insert for the Motorola P5860 and GE PE PY 
series are sold separately or as a complete unit. Individual cells 
can be replaced on the Motorola MT 500/HT 220 Series. 


All NCE parts and components are brand NEW factory tested 
and approved, Damaged cases and components can be 
replaced without throwing away the complete unit. This 
increases the operating lifetime of your battery. It helps you 
maintain power inventory reserve and saves you money by 
eliminating unnecessary new battery purchases. 


Battery inserts are available for select models such as ICOM, 
POWER Rechargeable Battery Packs and others. Send us your 
dead RCA, REPCO, E.F. Johnson, Physio-Control monitor defibril- 
lator batteries, or other brands, for conversion to a fully repair- 
able design. All GE and MOTOROLA batteries (excluding models 
shown in the photo above) can also be sent in for conversion. 

Mail your order directly to our established sales 


office 


NCE 
National Custom Enterprises, Inc 
400 Gateway Blvd 

Burnsville. MN 55337.2559 


Phone: (612) 890-1360. 
1°808)-328-3773, 
FAX: (692) 694-3890 


We will be more than happy lo meet any cam- 
Detitive price on any battery of equal quality and 
innovative design. Please lorward a copy of 
your quotation for our review 
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This truck... 


driver shows off Its replacement. 


la graciously gave the owner a new radio 
and sent the battered but still function- 
ing one to us for a prominent place in 
the Midland LMR ‘Survivors Hall of 
Fame.” 


Ernie Krahenbuhl 

Vice President of Marketing 
Midland LMR 

Kansas City, MO 


The March 1988 issue had helpful in- 
formation on batteries and battery ap- 
plications. I especially liked the article, 
“Fast Charging Nicad Batteries,” by N. 
Hershkowitz and C. Forest. 

J.K. McNeal 
J J Henry Company 
Northfield, NJ 


Ep 


A full-featured Service Monitor 
with Spectrum Analyzer for 
only $6295. 


Be of our 3000B with the added 
advantages of our full-featured 
spectrum analyzer. The result...a 
tough, reliable, full-featured Serv- 


ice Monitor that, at only $6295, de-. 


livers the best price to feature value. 
in today’s two-way market. And the 
3000S is packed with standard fea- 


- tures. Features like Spectrum 
Analyzer, CTCSS Tone Display, 


Oscilloscope, RF Sweep, FM 
Markers, Zero Beat, Audio Syn- 
thesizer with burst and Audio 


Voltmeter. 
‘Whatever your needs, on the 


bench or in the field, the CT Sys- 


“ie 


tough enough to Pesan you fee d0.8 


years of dependable : service. 


Now, we could go on but we think — : if 
that would be cruel. Justgiveusa ‘ 
call in the mourning, or povume:d for 


full specifications. 


CT SYSTEMS, 
5245 HORNET AVE.” 
P.O. BOX 470 — 
BEECH GROVE, IN 46107-0470 
800-245-6356 — 
317-787-5721 
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Designing and implementing 
automatic vehicle location 


Automatic vehicle location system team members explain the criteria used to 
develop specifications for the Toronto system and how it works. A Status 
report and problem-solving examples are included. 


By Dan Perlstein and 
Mario Cid Fernandez 


The Metropolitan Toronto Depart- 
ment of Ambulance Services is com- 
pleting its installation of a pilot 
automatic vehicle location system 
(AVLS). The AVLS system is designed 
to give dispatchers a tool for monitor- 
ing in real time the movement and status 
of the city’s emergency vehicle fleet. 
(See Photo 1 on the right.). 


Tool for growth management 

The department is one Canada’s 
largest ambulance services. It covers 
400 square miles with a population of 
nearly 3 million. It responds to 1,200 
calls per day, nearly a half million calls 
per year. 

The fleet includes as many as 70 basic 
life support (BLS) vehicles, eight 
paramedic crews, two multipatient buses 
and other support and mobile com- 
munications vehicles. The average 
response time for BLS units is less than 
six minutes. For a paramedic unit, the 
response time is less than four minutes. 
During the last seven years, call load 
growth has averaged 15% annually. 

In 1984, the department began ex- 
amining ways to cope with projected 
growth. Options included vehicle loca- 
tion systems. The emerging technology 
held great promise for improving fleet 
management: If the real-time locations 
of each ambulance could be monitored 
at a central location, the fleet could be 


Perlstein is chief engineer, communications divi- 
sion, department of ambulance services, 
municipality of metropolitan Toronto. Fernandez 
is marketing and sales manager of Nav-Com, Deer 
Park, NY. 
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managed more effectively. 

Along with the status and position of 
available ambulances, incident locations 
could be displayed. A tight correlation 
could be generated between outstanding 
calls and available ambulances. 

The department wanted to test other 
possibilities, such as a reduction of 
response time, better supervision, an 
improved status reporting system and 
full data transmission. 

Investigation revealed several ap- 
proaches for determining the locations 
of moving vehicles, communicating 
position data to the control center and 
displaying that data for dispatchers and 
supervisors. It was necessary to define 
the specifications for Toronto around the 
city’s unique requirements. 

In late 1987, the department con- 
tracted for the development and installa- 
tion of a pilot AVLS. Objectives of the 
project were: 

* to test the ability of hardware and 
software to compute the location of a 
vehicle with an error rate of less than 
2% of the distance traveled, not ex- 
ceeding 600 meters in any case. 

® to examine various useful ways to 
display maps on screens for the 
dispatchers. 

® to test voice and data compatibility 
on a radio channel. 

* to decide on the best adaptive poll- 
ing algorithm. 

® to test the system's ability to handle 
advanced status reporting (including 
time tags that reveal when status changes 
occurred, not the time the data transmis- 
sion occurred). 

* to examine the required degree of 
integration between the AVLS and the 
computer-aided dispatch (CAD) system. 

* to give dispatchers and ambulance 
attendants an opportunity to see the 
system in operation, to use it and to 
become familiar with its result. 

Operational specifications initially 
developed by the department were fur- 
ther refined and updated by a joint team. 
Installations began in early 1988. The 
system soon enters its operational 
evaluation stage. 


System overview 
The system includes three basic 
elements: 
(1) the vehicle navigation subsystem. 
(2) the data transmission subsystem. 


13). SITUS UH. VER CARIA< : 

13): SIAWS UR. Whi taka: 
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CLEAR 


CLEAR 


SET STATUS 
FLEET STATUS 
MAP CHANGE 


TOF POLICE 


AUTO POLL 


STATUS: OFF 


CLEAR qs 


POS. Fix 


Quick POLL 


Photo 1, The automatic vehicle location system display screen includes a map, control 
menu and ‘Informer window, which shows real-time status messages. Color 
distinguishes regions and vehicle status. Reglon numbers, such as R35, Identify other 
avallable maps that may be called to ‘zoom In’ on a region with a detailed street map. 


(3) the display subsystem. 

Linking all three is the main proc- 
essor unit, which controls the polling of 
the vehicles and data transmission and 
reception. The main processor unit also 
drives the graphics software that in turn 
controls displays on screens in the con- 
trol center. 


Base station 

An Apollo Domain DN3000 
microcomputer at the dispatch control 
center serves as the main workstation 
and processor unit. (See Figure 1 on 
page 14.) The hardware includes a high- 
speed, 32-bit processor, floating-point 
math co-processor, eight megabytes of 
memory and a 155 megabyte fixed disk 
drive. 

The system runs under the advanced 
multitasking Aegis operating system and 
has built-in networking capability. It can 
support the UNIX operating system, 
too. (See Figure 2 on page 16.) 

The computer drives a series 3000 
color graphics monitor, which provides 
resolution of 1,024 x 800 pixels and can 
display as many as 256 colors at once. 
Domain Screen Manager software sup- 
ports pop-up windows in the screen to 
display text and graphics simultane- 
ously. 


The computer screen shows large 
color digital road maps showing the 
most recent location for each vehicle. 
Vehicle icon colors indicate status, such 
as “on-call,” “available at scene” and 
“return to station.’ The dispatcher can 
view the entire service area or can call 
up larger-scale maps for a closer look 
at a particular zone in greater detail. 

Pop-up windows are used to display 
menu prompts, as well as alphanumeric 
status information, messages and other 
data. The dispatcher can call up a sum- 
mary of locations and status for any 
vehicle or group of vehicles quickly. A 
“mouse” or trackball is used as the 
primary operator control, reducing 
keyboard entries. 


Communications link 

Vehicle positions and status are up- 
dated using data inputs automatically 
transmitted from processors in the 
vehicles. At intervals, the central com- 
puter initiates a short databurst 
addressed to a specific vehicle. The 
vehicle unit returns formatted position 
and status reports. The entire polling 
and response sequence is computer con- 
trolled and requires no action on the part 
of the driver. 

Adaptive polling software governs the 
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COMPUTER-AIDED 
DISPATCH INTERFACE 
INPUT/OUTPUT BOARD 


MULTIPLE RADIO 
INTERFACE 


TWO-WAY RADIOS 


Figure 1. System block diagram (base). An 
Apollo Domain DN3000 microcomputer at 
the dispatch control center serves as the 
main workstation and processor unit. The 
hardware Includes a high-speed, 32-bit 
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TAPE 
CARTRIDGE 


NETWORK FOR ADDITIONAL CPU SYSTEMS 


APOLLO 
CENTRAL 
PROCESSING 
UNIT 
(CPU) 


KEYBOARD 


COLOR 
GRAPHICS 
DISPLAY 


processor, floating-point math co- 
Processor, eight megabytes of memory 
and a 155 megabyte fixed disk drive. 
Highlighted system elements are custom- 
ized for each Installation. 


polling sequence for the venicles. The 
frequency with which any given vehi- 
cle is polled varies as a function of its 
most recent status. Thus, a vehicle 
available for calls is polled more often 
than one already dispatched to a call. 

The dispatcher can override the poll- 
ing to request any specific vehicle’s 
position report or to poll all the am- 
bulances by their status automatically 
and quickly. 

Short messages can be sent through 
the AVLS datalink. The driver can in- 
itiate preprogrammed messages, such as 
“arrived at scene” or “departed station,” 
at the touch of a button. A special but- 
ton on the driver’s display console 
causes a high-priority emergency 
message to be sent to the base station. 

Communications between the 
vehicles and base station are logged 
automatically onto the main computer’s 
fixed disk drive. This log file may be 
used to create statistical and historical 
reports and printed copies. 

Existing half-duplex radio channels 


One touch status and ID. 


Seelseleee 


STATUS /ID ENCODER 


1985 S. Depew St., 
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At the touch of a button the SIU-8 encoder keys 
vehicle radio and transmits ID number and status. All 
calls are identified, eliminating horseplay and silent 
mikes; has time-out timer and emergency call. 


[csc] CONTROL SIGNAL CORPORATION 


#7 ® Denver, CO 80227 


(303) 989-8000 


Circle (12) on Fast Fact Card 


(CONTROL SIGNAL) TROL (CONTROL SIGNAL) 


nity ss 


AID-10/S decoder includes printout of vehicle ID, 
date, and time. Video display available. Fleet prices: 
SIU-8 $310 (100 qty); AID-10/S $3404. One year 
warranty. Write of call toll free 1-800-521-2203. 


Manufacturers of Automatic Number Identifi- 
cation (ANI) Systems, The Tone Monitor Time- 
keeper™, and Morse Code Station Identifiers. 


Now you can retain needed service monitor 
functions and perform cellular mobile tests 
as well, all with the FM/AM-1500. 


IFR offers an option to the popular FM/AM-1500 

for the testing of cellular mobile telephones. The 
FM/AM-1500 with options 08*, 09 and 10 will facilitate 
the testing of cellular mobile radios in a manual test 
mode as well as in a cell site simulation mode. 


Capabilities include: 
Manual command execution** 
Mobile and cell initiated call processing functions 
Handa-off simulation 
Automatic test 
oe Control unit test** 
poets \ Printer port. (For outputting status or test results to 
a line printer) 


*Option 08 — Installed internally within FM/AM-1500 
**Per AMPS-May, 1983 specifications 


y/ LK 4 10200 West York Street / Wichita, Kansas 67215 U.S.A. / 316/522-4981 / TWX 910-741-6952 


~ 
4 Subsidiary al : ELECTRONICS, INC. 
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Input/Output 


Aegis kernel 
Aegis services 
Unix system calls 
Application services 
Graphics control 
Display manager 


Disk 


Cartridge 


Display 


The operating system: 


Mouse 
» Ia networked. 


Keyboard * Is multitasking. 


* has a distributed {lle system. 


* uses virtual memory. 


Printer * has windowing capability. 


OPERATING SYSTEM 


EXTERNALS 


User Interface (customized) 
Mapper 
Informer 
Managemont functions (customized) 
Tables, files 
Maps, reports (customized) 


INTERNALS 


Station manager 
Network director 


Computer-alded dispatch communication 
Interface link (customized) 


Vehicular communication Interface link 
(customized) 


Poller (customized) 


Notary 


Figure 2. Modular sofware diagram. The system runs under the advanced multitasking 
Aegis operating system and has bullt-In networking capability. It can support the Unix 
operating system, too. Several elements are customized for each particular installation. 


are used for the AVLS, eliminating the 
need for new frequency allocations and 
licenses, as well as new communications 
equipment. Early tests have shown voice 
and data to be compatible on the same 
channel. The compatibility issue is im- 
portant and will be tested thoroughly 
during the pilot project. 


Vehicle equipment 

Each vehicle is fitted with a compact 
navigation processor, which determines 
its geographic position by measuring the 
distance and direction traveled from a 
known starting point. (See Figure 3 on 
page 18.) Speed and heading sensors 
provide raw data automatically. Speed 
is measured by a transducer connected 
to the vehicle’s speedometer. Direction 
information is supplied by an electronic 
flux-gate compass. 


Processors 

The vehicle equipment package in- 
cludes a communications processor, 
which controls digital data exchange 
with the base station. The processor 
constantly listens for messages contain- 
ing its exclusive address ID and coor- 
dinates the response. 

The navigation and communications 
processors function automatically and 
are mounted in a closed compartment. 
A driver display and control panel is 
mounted on the instrument console. It 
includes an alphanumeric display and a 


set of dedicated, preprogrammed func- 
tion buttons. 

Free-formatted messages from the 
dispatcher are displayed automatically 
on the display and control panel as they 
are received. Normally, the most recent 
message is shown, but the operator can 
view as many as 10 previously received 
messages. 

Dedicated buttons can be used by the 
driver to initiate preprogrammed 
messages to the dispatcher. Other but- 
tons are used to request a voice call] from 
the dispatcher, acknowledge receipt of 
a text message from the dispatcher, view 
previously received messages and other 
functions. 


Vehicle location alternatives 

A critical element in overall AVLS 
performance is the methodology used to 
determine vehicle locations. In develop- 
ing system specifications, the depart- 
ment examined four alternative 
technologies for vehicle position-fixing: 

* Loran-C (Long Range Navigation) 

© Global Positioning System (GPS) 

© Signposts 

¢ Dead reckoning 

GPS and signposts were rejected. 

GPS is a satellite navigation system 
being deployed by the U.S. Department 
of Defense. It will not be fully available 
for civilian navigation unti] 1990. 
Although GPS is not currently practical, 
it was deemed desirable that the system 


should make provision to be upgraded 
to GPS later. 

Signposts are low-powered radio 
transmitters placed around the service 
area to emit signals to passing vehicles. 
The location thus recorded by the 
vehicles is transmitted to the base sta- 
tion. Signpost technology was evaluated 
as too expensive to be practical for 
Toronto because of the large number of 
signposts required. 

Loran-C is a marine radionavigation 
system used in some other cities for 
AVLS. But the 100kHz Loran-C signals 
do not propagate well in downtown 
Toronto. Signal blockage and distortion 
in narrow streets bounded by tall 
buildings is compounded by the 
overhead trolley wires. The wires act as 
a Faraday cage that blocks the low- 
frequency signal. 


Automatic dead reckoning 

For the foregoing reasons, the depart- 
ment elected to use a system based on 
dead reckoning. Dead reckoning is a 
concept familiar to mariners and 
aviators, though it is not well known to 
land mobile two-way radio operators. 

Dead reckoning refers to a method of 
projecting a moving vehicle’s location 
as a function of direction and speed 
traveled since the last known position. 
The term is borrowed from marine 
navigation. 

Traditionally, a mariner could deter- 
mine his boat’s position only at inter- 
vals, using “‘fixes’’ taken from celestial 
observations, visual piloting or elec- 
tronic aids. The navigator plots the posi- 
tion on a nautical chart and draws a line 
representing the vessel’s intended track 
from that point. 

At any time, the navigator may refer 
to the chart, compass, speed log and 
clock to determine the vessel’s position 
as a function of direction, speed and 
elapsed time since the most recent fix. 

Today, navigation by dead reckoning 
often is automated by feeding digital in- 
dications of speed and heading into a 
processor that converts the vectors into 
an x-y grid. Normally, geographic posi- 
tion coordinates are expressed in 
latitude (the y-axis) and longitude (the 
X-axis). 

The accuracy of an automatic dead 
reckoning system is cumulative. It 
depends on two principal factors: 


ee 
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CELWAVE Qu Quality: 


The chances of a site taking a 
direct hit from lightning are too 
good for comfort. Sooner than 
later, it's going to happen. 
That's why Celwave uses Six 
surge suppressors in its tower 
amplifiers and six more just like 
them to protect signal energy 
entering the base station. 


Maybe that sounds overpro- 
tective, but those suppressors 
are part of complete receiver/ 
multicoupler systems that can 
satisfy 80% of todays multi- 
channel needs right off the 
shelf. Systems that are precisely 
designed with attention to detail. 


© Celwave 1988 


For example, we take site noise 
into consideration because a 
high gain amplifier amplifies 
site noise. We include the 
preselector filter and the multi- 
coupler amplifier in the package. 
Not all manufacturers do. Our 


CELWAVE 
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systems are easily expanded in 
the field to 64 channels using 
nothing but a Phillips head 
screwdriver (not included in the 
package) and an instruction 
book (included). 


Except for the screwdriver, 
Celwave omits nothing with its 
receiver/multicoupler systems 
to protect you from future 
shock. And to make sure you 
have everything to gain. 


CELWAVE, Route 79, Marlboro, NJ 
07746. Toll free 1-800-321-4700. 
In New Jersey 201-462-1880. 
Telex 494 4313 CEL NJ. 

FAX # 201-462-6919. 


GSA# GSOOK88AGS0718 
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Figure 3. System block diagram (vehicle). 
Each vehicle is fitted with a compact 
navigation processor, which determines Its 
geographic position by measuring the 
distance and direction traveled from a 
known starting point. Speed and heading 
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sensors provide raw data automatically. 
Free-formatted messages from the dis- 
patcher are displayed automaticaly on the 
display and control panel as they are 
received. Highlighted system elements are 
customized for each Installation. 


® the distance traveled since the most 
recent fix. 

© the accuracy of speed and heading 
measurements between fixes. 

The accuracy of a position derived 
from dead reckoning declines as a func- 
tion of distance traveled. In Toronto, it 
was found that the maximum acceptable 
error is 2% of the distance traveled, and 
in any case no more than 600 meters. 

It was therefore necessary to provide 
a method of recalibrating the vehicle 
navigation processor with position up- 
dates at frequent intervals. Frequent up- 
dating is accomplished by providing, as 
often as possible, a new reference point, 
such as ambulance stations and 
emergency wards at various hospitals. 
Whenever an ambulance stops at one of 
these reference points, the system posi- 
tion is updated automatically to its 
coordinates. 

To further improve navigational ac- 
curacy between station updates, the 
vehicle processing unit includes a small 
receiver that accepts telemetry signals 
from the U.S. Transit satellite system. 


DISCOVER THE ADVANTAGE!!! 


SCALA/ KATHREIN PROFESSIONAL ANTENNAS 
OFFER YOU THE ADVANTAGE OF 30+ YEARS 
OF EXPERIENCE AND CRAFTSMANSHIP 


Enjoy the many advantages of superior antennas in your trunking, cellular, paging or 
conventional land-mobile radio system. Scala offers a full range of truly professional fixed- 
station antennas across the 30-960 MHz spectrum, antennas that perform in the most 
demanding environmental conditions around the world. 


Let us assist you with antenna system planning for optimum coverage and reliability. The 
combined resources of Scala Electronic Corporation of the United States and Kathrein of 
West Germany assure you of the finest products and continuing product support. 


Whatever your VHF or UHF requirement, you are welcome to contact us at your convenience 
for technical information and assistance and pricing. 


SCALA ELECTRONIC CORPORATION 


P.O. BOX 4580 
MEDFORD, OREGON 97501 (USA) 


PHONE: (503) 779-6500 
TELEX: 151681 (SCALA MEF) 
FAX: (503) 779-3991 
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WHAT COMPETITION? 


MicroPatch —-_——- 


2. . 
CONNECT Systems INC 


MULTI-MODE INTERCONNECT 
MODEL 9800D 


C 


NOISE DTMF  xMT 


ALSO AVAILABLE RACK MOUNTED 
“MICROPATCH ” is light years ahead of all other 


interconnects with powerful features such as a 90 number 
autodialer and eight user selectable operating modes. . . 


1. VOX control station patch 

2. Sampling patch (VOX enhanced) 
3. Duplex base station patch 

4. Duplex repeater patch 


Our new 9800 is the first phone patch ever 
offered that gives you the selection of 
sampling simplex, VOX simplex and 
duplex operation. . . all in one unit! 


In addition, a built in repeater controller will convert any 
receiver and transmitter into a CTCSS or carrier 
operated repeater. With duplex patch of course. 


Several tone signalling software options are available 
(DTMF is standard) that allow the 9800 to be used as a 
dial access paging/talk back paging terminal. Or the 
tones can be used for mobile to mobile and land to 
mobile selective calling in phone patch applications. 


The 9800 also provides complete remote base capability 
extending the use of the base station or repeater to any 
telephone. 


The built-in 90 phone number auto dialer, last number 
redialer and manual! dialing are converted to regen- 
erated tone or pulse as required. 


Any preselected number can be automatically dialed by 
pressing the MIC button five times. When finished, five 
more presses causes disconnect. Thus allowing non 
DTMF equipped radios to dial a specific number. 


Mathematical software algorithms constantly check the 
phone line audio for the presence of unwanted dial 
tones, busy signals and other call progress tones. 
Automatic disconnect occurs rapidly. 


CW ID and many other features are fully user selectable/ 
programmable using the internal keyboard and display. 
Line prompts and error messages make program selec- 
tions a snap. The 90 number autodialer can be pro- 
grammed over the air or with the internal keyboard. 


5. Repeater controller with duplex patch 
6. Dial-up remote base 

7. Dial access paging terminal 

8. Talk back paging terminal 


Space does not permit telling the whole story. Please 
contact CS! today to find out more about the most in- 
credible phone patch ever created! 


OPTIONS 


Signalling software 
¢ 38 call CTCSS 
¢ 1000 call two tone 
* 1000 call 5/6 tone 


Plug in boards 
¢ CTCSS board 
(Decode/encode for 
repeater/patch modes) 


* Electronic Voice Delay 
(Prevents word clipping 
in VOX mode) 


60 DAY RETURN PRIVILEGE 
ONE YEAR WARRANTY 


CONNECT SYSTEMS INC. 


23731 Madison St. 
Torrance, CA 90505 


Phone: (213) 373-6803 


IN CANADA: 
CARTEL ELECTRONIC 
DISTRIBUTORS 
(800) 663-0070 


INTERNATIONAL SALES: 
JESCOM COMMUNICATIONS 
INTERNATIONAL, INC. 
Phone (415) 574-1421 


CS! is a registered trademark of Connect Systems, tnc 
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The vehicle’s position is recalculated 
automatically whenever a Transit 
satellite rises above the horizon. 

The second source of error is bias in 
the vehicle’s heading and speed 
indicators. 

The speed measurement is fairly sim- 
ple. It is merely necessary to take a 
digital reading from the vehicle’s 
speedometer. 


The heading measurement is more 
difficult. The system uses an electronic 
flux-gate compass, which contains two 
coils placed at a 90° angle. When a cur- 
rent is induced to flow in these coils, the 
vehicle's heading can be measured as an 
angle relative to the earth's magnetic 
field. 

The problem is that land vehicles are 
made primarily of steel. Within the 


°59°** 5150 


Digital multimeters 


$59.95 trade net for 


Mode! DM-6338, Audible 


COMLNMHY, AuLoranging, 


memory, data hold, 
selectable range, 


NGHV NH features, 


4 i 
mA ——=COM 


GoldtStar pw.eys5 


Goldstar, a proven name in electronics, 
introduces reliability for less. A lot less! 
Goldstar multimeters, oscilloscopes and 
frequency counters have all the features 


Frequency Counters 
Up to (GHz range, high sensinviry. 


measured data hold functions and more. 


i primus 


GoldStar 


WHY PAY THE DIFFERENCE IF 
YOU CAN’T TELL THE DIFFERENCE! 


and quality you expect. At an unexpectedly 
small price. Order your Goldstar test 
equipment from Primus. Would we give 
you anything less? 


Oscilloscopes 
Large 6° CRT display with interval graticule, 
scale iumination, fow-drift design, high 


sensitivity (Load: div). and more. 


For more information on the complete line of Goldstar test equipment, call-Primus today. 


ELECTRONICS CORPORATION 


18424 South I-55, West Frontage Road, Joliet, IL 60435 
Out of state: 1-800-435-1636 


llinois: 1-800-892-1413 
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vehicle body are hundreds, if not 
thousands, of magnetic dipoles, each 
creating a local magnetic field much 
stronger than the earth’s. 

Vehicles also contain masses of soft 
iron that warp the earth’s magnetic field 
measurably. Moreover, in an urban en- 
vironment, buildings, underground 
structures, bridges and other man-made 
steel objects cause further magnetic ab- 
berations. Another source of in- 
terference is dc-powered trolley or train 
lines. In emergency vehicles, dc- 


The second source of 
error is bias in the 
vehicle’s heading and 
speed indicators. 


powered accessories, such as flashing 
lights and siren speakers, also create 
magnetic interference. 

Many of these problems can be 
alleviated by carefully placing the flux- 
gate compass. The best location for the 
compass in most vehicles is 10 inches 
or more above the vehicle roof in a posi- 
tion near the rear center or rear side. 

Interference from roof-mounted dc 
loads (for example, sirens and lights) 
can be kept to a minimum by running 
a twisted pair of wires to them as power 
leads rather than by running a single 
wire with chassis return. 

The flux-gate compass can be 
calibrated automatically. The vehicle 
processor measures the ellipticity of the 
magnetic field as the vehicle rotates 
through different headings and also 
measures the offset of the ellipse. The 
processor uses this data to separate the 
vehicle effects from the earth’s magnetic 
field and compensates for the 
difference. 

A land vehicle’s magnetic signature is 
unstable, so the compass must be 
recalibrated at intervals. Large magnetic 
fields through which the vehicle passes 
or mechanical work performed on the 
vehicle can change its magnetic 
signature. 

Lesser, but measurable, magnetic 
changes are caused by vibration, shock, 


ary company 
{fers all these. 
an 1200 others.) 


When you need a replacement 
battery, you don't have time to 
check around to see who has it. 

This is why, during the past year 
alone, we've introduced more new 
replacement portable radio batteries 
than our competition, combined. 
Quite a feat when you consider we 
refuse to introduce a new battery 
until we're sure it meets, or 
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exceeds, original specifications. 


Batteries now available. 
Portable Radios 
E.F. Johnson LX 
G.E. MPD. TPX. PLS Series 
Icom H&L Series 
Kenwood TK 200, TK 300 Series 
Midland 70-155 Series 
Motorola HT600 Senes 
Motorola MT1000 Series 
Motorola MTX800 Series 
Motorola MX300 Series 
Motorola MX300R 
Motorola Radius P10, P50 
(Low Power) 
Motorola Radius P50 Plus, PSO 
(HighPower) 
Motorola Radius P100 Series 
Motorola Radius P200 Series 
Motorola Saber Series 
Motorola STX Series 
Pace Landmaster 
Philips Pye PF/PFX 
Shinwa URSOP, URSOP, SH503KG 
Standard HX400 Series 
Telemobile 
Yaesu FTC2003 
Ponable Cellular Phones 
Motorola 6000, 8000 Series 
Motorola 9500 Series 
Nokia-Mobira Cityman 
Pagers 


Motorola Sensar 


Free catalog, call 800-247-1821 
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® Batteries 
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a al introduced during th ~ 


temperature changes, body work and 
loading or unloading ferrous materials 
from the vehicle. Minor, but still 
measurable, changes occur during over- 
night parking. 

It must be feasible to recalibrate the 
flux-gate compass frequently. Methods 
have been developed to recalibrate the 
compass automatically and continuously 
during normal driving situations. 


Other sources of error 

Actually, there is a third source of er- 
ror in AVLS accuracy, no matter what 
technology is used for vehicle naviga- 
tion. The third source is the amount of 
time that passes between sequential data 
transmissions from the same vehicle. 

In other words, from the dispatcher’s 
point of view, the position shown on the 
screen is the only important one. If the 
vehicle has traveled a long distance since 
its most recently reported position, the 
position indicated on the screen 
becomes inaccurate. There is little value 
in obtaining location accuracies of one 
city block (600 feet) if the interval be- 


tween transmissions is, for example, 
three minutes. In a metropolitan area, 
an ambulance can travel 1% miles in 
three minutes. 

Adaptive polling software reduces to 
a minimum the problem of elapsed 
time: The computer polls more often 
those vehicles most important to the 
dispatcher, and others less often. 

A less obvious source of error lies in 
the map display. Vehicles necessarily are 
shown by symbols much larger than they 
would be if drawn to the map scale. In 
the Toronto AVLS, a high-resolution 
monitor (1,024 x 800 pixels) displays 
an area roughly 29 x 16 miles. The 
minimum acceptable size of a vehicle 
symbol is 15 x 15 pixels. On the map, 
the symbol covers an area that 
represents 2,337 X 2,337 feet. 


System status 

Pilot system installation presently is 
being completed, and the system is 
becoming operational. Phase 1 of the 
system covers southeastern metropolitan 
Toronto, an area with the highest level 


of calls during the day. It includes 
downtown Toronto, the major general 
hospitals and provincial and municipal 
government buildings. Twenty vehicles 
operate on the system. 

During the next 12 months, the system 
will be evaluated for: 

® usefulness to dispatchers. 

¢ ability to attain consistent, accept- 
able accuracy. 

* ease of conversion to GPS when it 
becomes available. 

* ease of maintenance. 

The system is open-ended, in the 
sense that it can be expanded and 
upgraded easily. The Apollo Domain 
computer’s built-in networking capabili- 
ty will make it easy to add more dis- 
patcher workstations or to integrate a 
supervisory terminal in a different loca- 
tion. The system can retransmit vehicle 
status and position information on a 
serial RS-232C port to the computer- 
aided dispatch (CAD) computer to ex- 
change information between the two 


systems. 
FB 


CUSTOM CRYSTALS 


Crystals for many }),. 
applications r 


For over 37 years. ICM has 
manufactured the finest in 
quartz crystals for every 
conceivable purpose 


A wide selection of holders 
are available to fit most any 
requirement. Our computer 
database contains crystal 
parameters for thousands of 
equipment types. 


Need crystals for 
communications, telemetry, 
industrial. or scientific 
applications? Let ICMs 
sales department assist you 
to determine which type of 
crystal is best for you 
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Can we solve your 
crystal problem? 


For special purpose 
crystals, special holders, 
special sizes, call our crystal 
sales department. We will 
be pleased to provide 
recommended data 


International Crystal 
Manufacturing Co., Inc. 


PO Box 26330 701 W Sheridan 
Okiahoma City OK 73126-0330 
Phone (405} 236-3741 

Telex 747-147 

Facsimile (405) 235-1904 


NA, 


LOW IMPEDANCE DESIGN MAKES 


Larsen keeps you in 


: FOR HIGH PERFORMANCE. 
 ) The key to 
the driver S seat. al al high 
as : erlormance 
In today’s marketplace the ability to communicate ies in placing | 
quickly and clearly is critical. the antenna 
That's where Larsen means business. pel bd 
Larsen offers a full line of Kulglass” Antennas’ that the outside of 


the glass, with 
no reba inside the vehicle. This 
allows a low Hans power 
transfer through the glass. 
we By utilizing an external 
/ tuning network, the 
Kilglass™ series 
uses full length 
ae elements 
for peak performance. 
* Larsen Kilglass™ Antennas 
patent pending. 


mount quickly and easily. Their low impedance 
power transfer provides top performance under all 
conditions. 

With Larsen, business never sounded so good. 


IN USA: Larsen Electronics, Inc,, 11611 N_E. 50th Ave. PO. Box 1799, Vancouver, WA 98668 206-573-2722. Toll free order line: 1-800-426-1656 
In Washington State 1-800-562-1747. Telex: 15-2813 LARSENELC VANC 
IN CANADA: Canadian Larsen Electronics, Ltd, 149 West 6th Avenue, Vancouver, B.C. V5Y 1K3 604-872-8517 Toll Free 1-800-663-6734 
Telex: 04-54666 CDN LARSEN VCR 
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Tracking 64,000 vehicles 
with meteor-scatter radio 


VHF signals bounced from meteor trails form the backbone of a nationwide 
vehicle tracking and radio communications network designed to serve the 
trucking industry. Who needs satellites? Use nature’s ‘transponders!’ 


By Kathy D. Mickelson 


Billions of dust-sized meteors slice 
through the atmosphere each day, 
creating trails of ions in a region 53 
miles to 72 miles above the earth. The 
short-lived ion trails reflect bursts of 
radio signals, especially VHF lowband 
signals. Meteor trails are so common 
that they provide dependable, long- 
range communication. 


The exotic propagation mode— 
meteor scatter—allows a single VHF 
lowband base station to cover a radius 
as great as 1,200 miles, although 800 
miles represents reliable coverage. 
Transtrack is building a network of five 
base stations to cover the continental 
United States. Its headquarters and net- 
work operations center are in Marion, 
MA. (See Photo | below and Photo 2 
on page 26.) 


Photo 1. Transtrack headquarters In Marion, MA, occupy a historic bullding erected by 
Marcorito house shortwave transmitters. 


Transtrack’s marketing efforts focus 
on regional and nationwide trucking 
companies. Its system automatically 
determines and reports truck positions. 
The system allows two-way data com- 
munication with the drivers. The five 
base stations’ coverage areas overlap to 
offer redundancy. (See Figure | on page 
26.) 

Transtrack’s system has improved 
upon government and military agencies’ 
meteor-scatter communications uses, 
which have been developing since the 
1950s. Advancements made in computer 
and solid-state technology during the 
last few years have reduced equipment 
costs. These cost reductions led to an 
application in nationwide vehicle track- 
ing and data communications. 

Meteor trails replace earth-orbiting 
satellites as relay points. Each trail lasts 
a few milliseconds to several seconds. 
During the brief interval, as many as 32 
American Standard Code for Informa- 
tion Interchange (ASCII) characters can 
be sent per message packet. Sometimes, 
more than one packet may be sent via 
a single meteor trail. The capacity is 
sufficient to track vehicles and to 
transmit and receive information via 
high-speed digital equipment. (See 
Figure 2 on page 26.) 

To send longer messages, Transtrack’s 
system uses a sequence of meteor trails. 
Long messages are pieced together at 
the network operations center and at the 
vehicle to display alphanumeric text 
messages to drivers and dispatchers. 
The system averages about 10 connec- 


Mickelson is associate editor of Intertec 
Publishing's Video Systems magazine. When this 
article was written, her responsibility included 
Mobile Radio Technology. 
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Can You Really Identify 
Who’s Transmitting? 
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DIGITAL UNIT IDENTIFICATION is the industry 
standard adopted by General Electric and 
Motorola to positively identify mobile and portable transmitters in pub- 


lic safety, fire, government, business and industrial radio systems. Only 
Coded offers full compatibility with these standards. 


SUPERIOR SIGNALING RELIABILITY 

Digital PSK modulation is employed in combination with powerful error 
detection and correction protocols to provide superior accuracy and 
reliability. Coded’s automatic transmitter identification encoders and 
decoders typically exceed 99.99% signaling reliability at signal-to- 
noise ratios too low to support effective voice communications. 


FAST AND ACCURATE 

In less than a third of a second the entire four digit identification burst 
is transmitted, received, error detected, corrected and displayed. This is 
less lime than it takes to send four simple DTMF tone digits without the 
benefits of error detection and correction 


COMPLETE SYSTEMS CAPABILITY 

Coded's full line of products are compatible with existing radio equip- 
ment to meet the needs of both large and small systems. Our sub- 
miniature encoders are designed to 
fit the smallest portable and mobile 
equipment and are easily installed. 
Coded’s status display system, 
shown above, provides dispatchers 
with an efficient cost effective solu- 
tion for fleet status monitoring. Our 
system controllers are designed to 
interface with complex CAD systems 
and can accommodate the largest 
public safety fleets. 


FIND OUT WHY CODED 

IS BEST 

Let Coded identify sotutions for your requirements and discover why 
Coded is the leader in transmitter identification products. 


coded 


communications 

2375 Camino Vida Roble, Carlsbad, CA 92009 
Nationwide 800 228-6367 / California 800 325-0147 
TELEPHONE 619 431-0077 
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tions per hour with trucks that drive 
normal working routes. 


Meteor ys. satellite 

Meteor scatter communication com- 
pares favorably with satellite trans- 
mission: 

¢ Cost—Expensive satellite lease 
agreements are not needed. 

® Risk—Metcor trails always are 
available; communication satellites may 
fail and eventually must be replaced. 

¢ Privacy—Meteor trails occur at 
random intervals and in random posi- 
tions. Reflected radio signals illuminate 


Photo 2. Above the Transtrack head- 
quarters building Is a lowband VHF yagl 
used in early testing of meteor scatter 
communications. 


I5- by 30-mile elliptical patterns on the 
Earth’s surface. Propagation lasts an 
average of 200ms. The coverage pattern 
travels at 70km—twice the speed of the 
meteor. According to Transtrack, 
unauthorized interception is difficult. 
Moreover, transmissions are coded. 

To intercept over-the-air mobile 
transmissions would require base station 
equipment similar to that used by the 
network’s base stations, or the extraor- 
dinary luck of being within the relatively 
short groundwave range of a mobile 
transmitter. 

But a receiver placed within 20 miles 
of one of the network's high-powered 
base stations could intercept base 
transmissions easily. 


FCC authorization 

On Feb. 12, 1988, the FCC authorized 
construction and operation of the na- 
tionwide network under a business radio 
service license. It authorizes 64,000 
mobile units for use within the conti- 
nental United States. 

The license waives certain FCC rules: 

¢ It authorizes the system to be 
operated on motor carrier service fre- 


Figure 1. Five base stations in West Virginia, Missouri, Arizona, North Carolina and Utah 
cover the continental United States. Each base station covers a nominal 800-mlle radius, 
offering the network considerable overlap and redundancy. 


NEW PICKUP XY¥123 
Me AT 408 DETROIT 


BASE STATION Ba 


Figure 2. in 150ms, relayed via an ionized meteor trail, the base and mobile exchange 
(1) probe signal; (2) truck's position; (3) message to truck; (4) message from truck to base. 


quencies. Motor carriers are, after all, 
expected to be the primary customers. 
* It permits a base station power of 
2,000W; the normal limit is 300W. 
Transtrack designed its facilities and 
positioned its towers so base station 
transmissions will not interfere with TV 
reception or co-channel motor carrier 
licensees. (See Photo 3 on page 28.) The 
five base stations are in rural areas. No 
co-channel licensees have facilities 


within 175 miles of them; the placement 
is intended in part to prevent ground- 
wave interference with co-channel 
licensees, 

Potential skywave (skip) interference 
caused by base station signals reflected 
from meteor trails is minimal because 
meteor scatter propagation is brief. But 
the extent of possible skywave in- 
terference from ionospheric F-layer or 
sporadic E-layer propagation of base 
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GENERAL 
COMMUNICATIONS, INC. 


(AUTHORIZED DEALER) 


GE Mobile Communications 


* Complete customer satisfaction or we 
will replace your radio or refund your 
money — guaranteed! 


General Communications has the 
largest inventory of General Electric 
radios and will guarantee the lowest 
prices! 


Before you buy from just anybody, buy 
where you can depend on quality 


“I'm tough to satisfy. 

Only GE gave me wr 
satisfaction— anit achhyy) 
guaranteed!” evans 

“My GE Dealer told me | had up to 

90 days to decide if my GE two-way 

radio met my expectations. If | had a problem, he said 


hed replace the radio, or give me my money back. 
Now that’s what | call a good deal” 


Satisfaction Guaranteed. Now the 
highest quality two-way radios are 
backed by the strongest 
customer assurance 


program. 


sales and service! 


YOUR #1 
GENERAL ELECTRIC 
SUPPLIER 


GE Mobile Communications pe 


MPI — PLS — MPD — MLS 
PSX200 — PHOENIX — RANGR — DELIA — MVS 
MCS — MASTR Il — TPX — TMX — CF38000XR 


CALL TODAY FOR IMMEDIATE SHIPMENT! 


1-800-356-3200 


y 5157 ANTON DR. MADISON, WI 53719 


——' 
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station signals is unknown. Under the 
terms of its license, Transtrack bears the 
burden of alleviating interference 
problems. 

For two years, the company operated 
portable base stations in Montana, 
Washington, Alabama, Massachusetts 
and West Virginia to test performance 
and coverage. Pilot programs have been 
conducted with two of the largest truck- 
ing companies in the West and Midwest. 

Permanent base stations have been 
built that cover the region east of the 
Mississippi River; the rest of the base 
stations are being installed in a westward 
progression. The base stations are in 
West Viginia, North Carolina, Mis- 
souri, Arizona and Utah. 


System configuration 

Each base station is equipped with a 
crossed-dipole transmit antenna and 
four five-clement receive yagi antennas. 
Photo 3. This site on a Missouri farm is a possible Transtrack base station location. | Other equipment includes an exciter, a 
It offers ac power (overhead line), telephone service (buried cable), atleast 175 miles linear amplifier, duplex filters, a 


separation from co-channel licensees and it Is a mile or more from the nearest TV receiver anda mini-computer for system 
receiver, 


Let’s have some ID 


Station identification is the Give your call sign at regular 
most important tool to use in intervals, or use equipment 
controlling interference. that transmits identification 
automatically. 
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These save lives. 


This saves more. 


No matter what kind of emergency vehicles _ fleet. It uses two proven integrated positioning 


you are responsible for, you can save time, systems. And everything is automatic, so you can 
manpower —and money — with some help from respond to emergencies faster and more efficiently. 
Magnavox. Because Magnavox AVLS uses When every second counts, you can’t afford 
advanced navigation technology and electronic to be without a Magnavox AVLS. 
mapping to let you see your fleet at a glance, To see how much the system can save you, 
and deploy it more efficiently. contact Marketing Manager, NAV-COM, Inc., a 
A Magnavox AVLS is integrated to your subsidiary of Magnavox Advanced Products 
communication system. The system polls for and Systems Co., 9 Brandywine Drive, Deer 
vehicle locations silently, and automatically, Park, NY 11729, Telephone (516) 667-7710, 


reducing voice traffic while it gives you a timely, FAX (516) 
accurate picture of the disposition of your entire 667-2235. — stagoavos rag nawor2£ 
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STACKED 
CROSSED 
DIPOLES 


5kW HENRY 
TRANSMITTER 


100W PRE-AMPLIFIER 
WITH BANDPASS FILTER 


MCC-517 RECEIVER 


MCC-517 RECEIVER 
MCC-517 RECEIVER 
MCC-517 RECEIVER 
1BM-COMPATIBLE MCC-522 NOVA 
OPERATING TERMINAL COMPUTER 
MCC-524 
PRINTER DISKETTE DRIVE 


PHONE/DATA LINE 


control. (See Figure 3 at the left and 
Photo 4 on page 34.) 

Mobile units are tracked by at least 
one base station or as many as two or 
three. Each base station communicates 
with vehicles within a radius of 500 to 
700 miles and can serve several thou- 
sand mobile units. 

After receiving a transmitted ac- 
knowledgement that the base station 
received its message, each mobile unit 
automatically avoids transmitting again 
for a specified period controlled by the 
network operations center. This ‘‘sleep 
period” restricts network use to 
necessary communications because the 
mobile is “awakened” by outgoing or in- 
coming messages. The “sleep period” 
limits potential RF interference to other 
users of the frequency in the area sur- 
rounding the mobile and limits poten- 
tial TV interference. 


Duplex mode 


Figure 3, Each base statlon, In its proposed configuration, operates a 5kW lowband Communication is duplex—base sta- 


VHF transmitter conservatively at 2kW, feeding crossed dipole antennas. Four receivers 


connect to yagl antennas orlented toward different quadrants of sky. 


Mobile 
Data 
Telecommu 


a / IWEe 

IT(703) 

@ Terminal-to-Terminal 
Communication 

® Call Dispatch 

@ Status Monitoring 

® Report/Statistics Generation 

@ Interface With: 


® Computer-Afded Dispatch 
@ Automatic Vehicle Locators 
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359-6100 
Hadron Incorporated 
9990 Lee Highway 

Fairfax, Virginia 22030 
Dealer Inquiries Welcome 


tions transmit constantly on one fre- 


AUTOMATIC 
RADIO STATION 
CW IDENTIFIER 


MODEL 813A 


e MULTI-MODE OPERATION 
e CHANNEL IN-USE INHIBIT 
e REPLACEABLE CALLSIGN 
© MINIATURE SIZE 1” = 4” 
e ONE YEAR WARRANTY 


$79.95* 


“Plus Shipping, Handling & CA. Sales Tax 


Securitron Co. 


PO Box 32145 San Jose, Ca. 95152 
Phone (408) 263-6434 
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Antenna Electronics Company Cellular Antennas 
Box 14728 5299 W. Washington Blvd. 
rt Worth _ 76117 Los Angeles, es, Cal itgrnia 9 90016 
Guy 281- $403 In Texas(Call Collect) 34-3948 
1-800-4 34-1631 All Others 
Antenna World CTI 
4762 8.W.;72nd Avenue 6800 Oran gethorpe. 38 
Miami, FL 33155 3 Buena Par 
1-800-637-0222 epee 4064 
Autocell 
P.O. Box 92 e Phon 
Richmond Hill, Ontario a? Solin Valley 7 Avenue 
C 3R6 Paramus, NJ07652 
(416) 883-9871 (201) 843-6400 


ALLGON ANTENN 306 NW 25th:St. Grand Prairie, Texas fae FAX: (214) 641-1945 
1-800-445-7303 : Wait for tone - dial 3887 Circle (27) on Fast Fact Card 
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Figure 4. Telephone lines carry communications from dispatchers to the network opera- 
tions center and from there to the base stations. 


quency; mobile units respond on 


another: 


* when they have a message for the 


base station. 


* to acknowledge receipt of a message 


from the base station. 


© when the base station polls them for 
position information, 

Base stations transmit a continuous, 
2kW probe signal on 43.92MHz. The 
probe signal reaches a mobile unit when 
a meteor creates a suitable trail of ions. 


Because billions of trails allow radio 
signals to “illuminate” tiny geographic 
spots, connections are made with each 
vehicle many times per hour. 

When it receives the probe signal, the 
mobile unit responds with a short, 
300W burst signal consisting of position 
data and, if needed, a communication 
text message. Message reception is 
acknowledged both ways. 

Telephone lines carry communica- 
tions from dispatchers to the network 
operations center and from there to the 
base stations. (See Figure 4 at the left.) 

The extraordinarily high base station 
power is expected to overcome mobile 
unit reception problems in electrically 
noisy areas. Trucks often travel city 
street and highway routes shared by 
powerlines that can be noisy, and they 
often enter industrial areas characterized 
by high levels of radio noise. Much of 
the early system development concen- 
trated on devising the proper balance 
between base station and mobile units, 
and with designing antenna configura- 


A great 
little radio 


Shinwa state of the art engineering brings 
you a small compact portable with a total 
weight of only 13 ounces! 


The SH401P is a 2 channel UHF FM 
portable with a 1.5 watt minimum power 
output. Frequency coverage is 385-470 
MHz. All units are shipped with one set 
of crystals installed 


Many available options include: tone pad, 
CTCSS, two-tone decoder. belt clip, 
external speaker/microphone, earphone, 
leather holster and shoulder strap. 
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And a Talk- 
hack pager 


With the optional two-tone decoder board 
installed, the SH401P can be used either 


as a UHF portable or a talkback pager. 


GESHINWA 


COMMUNICATIONS OF AMERICA INC 


1ON Lee 


PO Box 26407 
Oklahoma Cry OK 73126 
(405) 232-7272 

FAX 405 236-8151 
1-800-627-4722? 


d antenna; 
urion. Tough, Sif ek, Smooth: Al 
right good lookin’, foo. (Kinda re 
a certain duck I know!) 


Centurion makes four styles oft ege EX Series 
~ molded portable re adio antennas, Th¢y 
/ of moisture in, so they're great for’ se in advers Cor 


, ditions. And theysmeet the spec's: or ies insically | 
safe and “rages ized” radios. 8 : 


P.O. Box' '82846)@ Lincoln, Nebraska 68 


®Copyright 1987 Centurion International, fnc. ‘ 800-228-4563 : Mg Nebraska (402) 467 
_ Fax: (402) 467-4928 
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tions for the base and mobile units. 


Loran-C radiopositioning 

Mobile units are equipped with a 
Loran-C receiver, a keyboard display, a 
radio transceiver and a single antenna. 
Loran stands for “‘long range naviga- 
tion’ Loran-C uses coastal transmitters 
in the 100kHz band to provide position 
information. Although Loran-C is de- 
signed for marine navigation, its signals 


are usable in most areas of the United 
States. For example, Loran-C is used 
throughout the United States for aircraft 
navigation. 

The Loran-C receiver feeds position 
information to the radio transceiver. The 
information automatically is transmitted 
to the base station whenever the mobile 
transceiver responds to the probe signal. 

The network operations center coor- 
dinates and monitors system operation. 


Party lines are dead! 


With radio channels in short supply, it 
helps to put two or more plumbers, contractors, or 
other competing businesses on the same channel. 

Pvt SQUELCH™ takes your standard radio 
party line and inverts the audio. People quack like ducks. 


Those assigned the right CTCSS tone hear clear, 
reinverted speech. 


VOIL‘A! No more Party Line 
And the whole thing is a pin-for-pin fit for the 

CTCSS option in a Midland LMR. To order, call 

toll-free: 1-800-638-5577 


MX365 programmahle 
CTCSS Encoder! 
Decoder 


MX P1080 

Pvt SQUELCH 
hoard for Midland 
Syn-itch radio 


CTCSS LEVEL 


MX(004 VOICE 
BAND INVERTER 


NX: COM, INC. 


4800 Bethania Station Rd., Winston-Salem, NC 27105-1201 


“Melsanegislered trademark of Molivabs, 
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Its computerized communications facili- 
ty directs base stations to transmit 
messages to particular vehicles. Data 
messages received at the base stations 
from mobile units flow back to the net- 
work operations center. The center 
monitors system operation and indicates 
any need for adjustments or repairs. 


Trucking company support 

Support from major trucking compa- 
nies has been strong, according to a 
document provided to the FCC by 


Photo 4, Transtrack's base station equip- 
ment resembles thls configuration of 
Meteor Communications Corporation 
equipment, but includes four receivers and 
a high-power transmitter. 


Transtrack. Leaseway Transportation, a 
nationwide trucking company boasting 
a fleet of more than 50,000 vehicles, 
helped Transtrack set system specifica- 
tions and requirements, Leaseway has 
helped to pay for research, development 
and testing. The document reads that 
Leaseway and other major trucking 
companies support Transtrack, in- 
dicating that its service will be accepted 
widely and used for fleets. 

During 1986, a Transtrack subcon- 
tractor, Meteor Communications, Kent, 
WA, tested the feasibility of meteor scat- 
ter propagation for vehicle tracking and 


_ 
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Uitra-Reliable Glenayre base 
Stations and repeaters mean 
customer satisfaction and higher 
profits. 


The same high quality engineering 
that goes into every Glenayre Paging 
and Radio Telephone Terminal and 
GL2021 control head enables you to 
provide your customers with a two- 
way service they can really count on. 


Features: 


¢ Flexible, plug-in modular 
construction allows the widest variety 
of configurations. including multiple 
Station interconnect. radio Tink control 
and/or line control 

® Adjustable RF/Squelch hysteresis on 
receiver 

# |00% solid state reliability 

¢ Space saving compact size 

«FCC and DOC type accepted 

e 19" rack mount format 

* Continuous duty rated up to 250 
Watts transmit power in UHF, VHF 
and up to 300 Watts in Low Band 


Also available from Glenayre: 
Mountain top, fow current 
repeaters. 


* Designed for operation at remote 
sites where ac power is not available 
and where temperature or other 
environmental factors are extreme. 


Best of all. your after sales service by 
the industry's leading application 
engineering team ensures outstanding 
technical support including a 
customer hot line and the Fnest tech- 
rep group in the business. 


Glenayre. your best two-way power 
choice. 


In Canada, call: (416) 470-2040 
In U.S.A.. call: 1-800-663-8807 


Look for our display at the Expo East show. 
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Vehicle tracking idea begins in Gulf of Mexico 


Petroleum companies with drilling 
platforms in the Gulf of Mexico re- 
ly on information about ocean cur- 
rents, especially during storms. 
Buoys equipped with instruments 
made by Horizon Marine, Marion, 
MA, measure electrical currents in 
the water and reveal speed and direc- 
tion of currents. The buoys transmit 
their positions and the speed and 
direction information via Earth- 
orbiting satellites. Maps produced 
with the data provide the petroleum 
companies with detailed information 
about Gulf conditions. 

Company president James Feeney 
said company engineers realized that 
trucking and other transportation 
companies could use position infor- 


mation to track fleet movements. 
Two-way data communications 
would be needed to utilize the 
capability fully. Horizon first used its 
satellite transmitters on trucks, but 
“it quickly became apparent that us- 
ing satellites for this application 
would be too expensive,” Feeney 
said, ‘‘so other technologies were 
considered.” 

Feeney formed Transtrack to pur- 
sue the idea. He obtained financial 
backing from Leaseway Transporta- 
tion and a second potential customer, 
as well as several investors. Trans- 
track settled on meteor scatter com- 
munication as the most economical 
way to provide nationwide vehicle 
tracking and data communication. 


mobile communications. (See Photo 5 
on page 38.) The tests, conducted along 
the West Coast trucking corridor, led to 
the design Transtrack submitted for 
FCC approval. 

Suitable communication performance 
extends to a radius of 800 miles from 
each base station. Weather conditions, 
urban terrain, rural terrain and vehicle 
speed have little, if any, effect on per- 
formance. The inner city ‘“‘canyon” ef- 
fect tall buildings have on terrestrial 
radio communications is not apparent 
with the signals reflected from ion 
trails. 

Interference to the communications 
occurs instead from  ‘‘micro- 
environmental’? problems, such as 
vehicles parked under noisy powerline 
transformers and neon signs, and 
alongside or inside metal buildings. 

Transtrack conducted a six-month 
pilot program with a trucking company 
fleet of 17,000 vehicles nationwide. The 
program was successful, and the truck- 
ing company has signed a contract for 


Not ALL Mobile Amplifiers are alike! 


RIGHT 
JOHN? / 


power Pi 


Leadership by Tradition 


Pr 


f is still #1 in 
, talk power! 


The broadest range of R.F. power 
amplifiers in the land mobile busi- 
ness. 

Frequency range from 35 to 960 
MHz. Input power as low as 10 mw 


and output power as high as 500 


watts. 


COMMUNICATIONS, INC. 


3336 San Fernando Road, Los Angeles, CA 90065 @ (213) 256-3000 
800 Hi POWER ® TWX 910 346 7015 @ FAX (213) 254-3210 
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Complete Cellular Systems! 


Now, soar to greater heights with new, expanded and 
reconfigured cellular systems. ..complete from Decibel. 


You get many advantages when you 

purchase your complete 824-960 MHz 

cellular antenna system from Decibel: 

._ A wider selection of equipment, 

. Smoother operations with compatible 
equipment, 

. Minimized maintenance, 

. Ease of expansion 
with Decibel 
innovations. 

Base Station Antennas 

Decibel offers dozens of 

antenna configurations, <4 

including those for platform 

and tower Omni-Omni, low and 

high density AMPS,. Motorola 

Omni/Sector, Sector/Sector, 

RSA systems and others. 


Aeroglas™ omni antennas provide 3 to 
10 dB gain and 3°, 6° or 10° electrical 
downtilt (or uptilt for inverted mounting.) 
Sector antennas offer up to 17 dB gain 
for MSA and RSA (rural systems) and 1° 
to 15° mechanical downtilt. 


Some Decibel directionals — omnis on 

aluminum screens — also offer electrical 

downtilt. And for special problems, many 

Yagi and other antennas are available. 

High Quality Filters, Duplexers, 

Tx Combiners; Rx Multicouplers 

and Tower Top Preamps 

Decibel’s antenna systems equipment has 

the quality to-meet your cellular needs, 

even with the demands of customer 

growth, site congestion and new 

frequency allocations. 

This high quality is achieved by: 

1, High Q, all-copper cavities, completely 
soldered, 

. Less costly aluminum cavities for less 

stringent requirements, 

. Stable Invar steel tuning pistons, 

. Silver plated current-carrying elements, 

Beryllium copper fingerstock. 


HELIAX is a registered trademark of Andrew Corp, 


> co np 


anw ~m 


All Cables, Connectors and Hardware 
Decibel offers all the necessary hardware 
and connectors — fitted or unfitted — 
along with the finest low-loss HELIAX” 
coaxial cables. These include 2" to 1%" 
foam and %” to 24” air dielectric as well 
as Superflexible. 

High Quality Mobile Antennas, too! 
Thousands of field tests have been 

made by Decibel at our own test range in 


(2) Decibel’s mobile antennas 
outperform the competitors! 

Super System Support 

Power amplifiers — 12 to 350 watts — 

are available from Decibel, also static 

to dynamic modifications for Harris, 

Avantek and Kokusai amplifiers. 

Sentry™ Remote Site Monitors that can 

handle from one to 64 Tx/Antennas are 

offered to give you (1) more up-time, 

(2) less routine maintenance, and 

(3) lower repair costs. 

Decibel Systems Engineers can help you 

with advice, designs and quotations. 

For More About Decibel’s 

Complete Cellular Systems 

Contact Marketing, Decibel Products, 

Inc., P.0, Box 569610, Dallas TX 

75356-9610. Telephone (214) 631-0310. 

Telex 73-0212. FAX (214) 631-4706. 


Decibel is a Business Unil of 
Alliance Telecommunications Corporation, 


Visit us at CTIA Booth #300. 


If you want quality, you want Decibel! 
Leadership since 1947. 


Dallas. Results show that in general 
(1) quality antennas last longer, and 


DB8900 Tower Top Preamplifiers 
use System A or B custom 
preselector filters such as the 
DB42572Z14-C (pictured below). 


DB8500 Rx Multicouplers, with 
System A or B preselector filter, 
expand to 32 channels. 


Decibel offers 12- to 350-watt 


MSA or RSA Power Amplifiers, 
also modifications. 


RATE EAS VERCESEEE ESOP ORS 


New DB1965 Cel-Tel™ Portable 


Tester for cellular phones. 


DB4200 aperture-coupled Tx 
Bandpass Filters handle regular 
and new System A and B. 


DB4187 uses Tx (to 600 watts) 
and Rx filters for 825-890 MHz 
duplexing. 


New, improved , 
expandable 
DB8060 
combines 2 to 
20 150-watt 
transmitters 

as close 

as 250 KHz. 


Decibel carries HELIAX” foam 
and air dielectric cables, also 
Superflexible. 


DB8860 Sentry™ Remote Site 
Monitor reports and controls up 
to 64 Tx/Antennas. 


DB737B trunk- 
edge mount 
and DBglas™ 
DB749B glass 
mount mobile | 
antennas * 
provide 3 dB [ 
gain. | 


(Left) DB803XI, 806X! and B09X! 
with 3, 6. or 9 dB gain are FWD™ 
omnis with Minimum-Tip- 
Deflection™. 


(Center) DB559 9 dBd gain 
Aeroglas™ omnis offer optional 
3°, 6° or 10° electrical downtill. 


(Right) 08561/4 Sector Antennas 
provide 11 to 14 dB gain and 120° 
to. 170° patterns, optional 
mechanical downtilt. 


4a 


With 
pipe 
mount. 
DB833-A,-B or -F 9 dBd gain 105° 
antennas mount to AMPS 
platforms or with pipe mount kits; 
DB833F for EIA flange, DB833P 
for pressurized with flange. 


Factory Authorized Warehouses: Tekcom, Inc., Costa Mesa and Union City CA; Talley Electronics Co., Hayward CA, Santa Fe Springs CA and 
Phoenix AZ: CW Electronics, Denver CO; The Antenna-Farm, Overland Park KS; M. Hutton Co., Dallas TX; ComMar, Inc., Westport MA; Tessco, 
Inc.,-Hunt Valley MD, Tampa FL, Schaumburg IL, and Sparks NV; Primus Electronics Corp., Joliet IL. 

Intemational: Marketronics, Sunrise FL (for South America), Lenbrook Industries, Lid., (Canada) St. Leonards, Quebec; Calgary, Alberta, and 
Pickering, Ontario, RAC, (Italy) Milan; Walmare Electronics, Ltd., (England) London; OmniTronics Enterprises PTE Ltd., (Singapore), Sistemas 
Profesionates S.A., (Mexico), Mexico City; R.F Devices Pty., (NSW Australia) Miller. 
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Photo 5. In 1986, a Transtrack subcontractor, Meteor Communications Corporation, tested 
the feasibility of meteor-scatter propagation for vehicle tracking and mobile 


communications. 


production of vehicle units and services 
to begin equipping the fleet. Transtrack 
officials declined to name the trucking 
company. 


Other meteor systems 
The first, large-scale system to use 


meteor-scatter communications, 
Snotel, was created by the Depart- 


A truck driver uses a Pegasus keyboard 
to prepare a data message for 
transmission. 


ment of Agriculture in the 1970s. The 
system uses 1,000W remote base sta- 
tions on 40.53MHz and remote data 
terminal stations on 41.53MHz to 
keep track of “water management 


Vehicle tracking and mobile data 
communication offer trucking com- 
panies fleet management advantages: 

© Rerouting decisions are made casi- 


resources.” Two remote base stations 
and 700 remote data terminals cover 
11 western states. 

Enron, a natural gas pipeline com- 
pany, operates another large system. 
The 4-year-old system uses a SOOW 
base station in Mynard, NE, on 
48.68MHz to acquire data from pipe- 
line units. The base station com- 
municates with remote units in Min- 
nesota, Michigan and Wisconsin. 


Pegasus 


Pegasus Message Corporation of 
Herndon, VA, also offers meteor- 
scatter communication service. Dur- 
ing 1988 tests, the company’s Load- 
Trak tracking and two-way com- 
munications system covered eastern 
and central U.S. regions. More than 
100 mobile systems have been tested. 
Nationwide coverage is expected to 
be offered in 1989, 

Pegasus has an experimental 
license for its tests and commercial 
operation. The license covers a base 
station in Kentucky and various 
mobile units. The two-year license 
expires July 1, 1989. Experimental 


ly when dispatchers know the locations 
of units. 

© Information about diversions to 
new pickup points can be relayed. 

© Carrier efficiency is improved by 
reducing distances traveled with empty 
loads. 

¢ Hourly updates can be made on 
“just-in-time”’ deliveries. 

© Check-in calls are reduced. 

¢ Dispatchers can monitor the num- 
ber of hours the drivers work. 

® With text message capabilities, 
drivers and dispatchers can transmit in- 
formation such as arrival times and bills 
of lading. 

Improved efficiency in transporting 
goods boosts U.S. manufacturers’ com- 
petitiveness. The system's ability to log 
driver hours and calculate average speed 
figures will help to improve driver safe- 
ty, as well. 

Reduced capital costs for meteor-scatter 
communication compared to satellite 
transmission translates into the potential 
for efficient, widespread use of vehicle 
tracking and data communication. 


AR 


licenses may be canceled by the 
FCC at any time, although they are 
renewable as well. 

The Kentucky base station's equip- 
ment can handle 1OkW RF output at 
49.595MHz. Vehicle transmitters use 
47.00SMHz. The frequencies are 
part of a government allocation. 
Under a regular license, which 
Pegasus plans to apply for this year, 
it seems likely that alternative fre- 
quencies would have to be used. 

Pegasus has developed proprietary 
equipment and network software 
with U.S. and offshore suppliers. 
Stand-alone PC-based terminals at 
customer facilities perform messag- 
ing and position-locating functions. 

The system designers used their 
prior experience in networking main- 
frame computers to offer their 
customers an advantage: Dispatchers 
may access the Pegasus network 
database via existing terminals and 
may use their own host computers. 

Uniden supplies the mobile trans- 
ceivers and the base station exciter. 
Henry Radio supplies the base sta- 
tion power amplifier. 


38 Mobile Radio Technology January 1989 


Affordable Wireless Data Recorder 


At only $595.00 printed stores and prints messages or 

communication between base station receives and prints simultaneously. 

computers and mobile units is now Easy to operate; compact size; full 40 Also available, other computer and 
affordable for everyone. The AR1200 characters per line printer output. data transmitting products. 


Also in-stock: ASTRON Power Supplies, CUSHCRAPT Antennas, RA DIO 


LARSEN Antennas, MAXCOM Antenna Tuners, PIPG:Touchtone 
Pads, MAG INSTRUMENTS Flashlights plus much more two-way 2050 S.Bundy Drive, Los Angel AWOO20= tol Tree: 
L-800-877-797 9; PAX: 1-213-826-7714 
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and amateur radio equipment and supplies; 


Lightning sparks debate: 
Prevention or protection? 


Lightning-preventing ion dissipators always work, almost always work or do 
not work, according to various manufacturers, users and critics. Disputes 
involve operating theory, configuration and installation. 


By Don Bishop 
Editorial Director 


How to safeguard radio communica- 
tions facilities from damage caused by 
lightning has been a popular topic ever 
since our first article on the subject ap- 
peared in August 1983. '§ (References 
appear at the end of the article.) 

Lightning prevention advocates 
recommend the use of multipointed 
metal terminals—ion dissipators—to 
alter the static electrical charge on or 
near an antenna, tower or building, or 
at the thundercloud. The object is to 
reduce the likelihood of, or to prevent 
entirely, a lightning strike. “77578? 

Critics state that upgrading a com- 
munications facility's surge protection 
and grounding during the course of 
lightning prevention equipment installa- 
tion is what stops lightning strikes from 
causing damage—not the ion 
dissipators. Ion dissipators, according to 
critics, are superfluous. Lightning con- 
tinues to strike, they say, but users are 
unaware of it because damage is reduced 
or prevented by factors other than the 
dissipators. 

Many ion dissipator users are en- 
thusiastic, though. One manufacturer 
sent copies of 11 testimonial letters that 
say no lightning struck, or at least caus- 
ed no damage, after lightning preven- 
tion equipment was installed. We talk- 
ed with two of the users: 


Chicago 

An ion dissipator, a Verda unit from 
Lightning Deterrent Corporation, is in- 
stalled above the WLS-TV antenna atop 
the Sears Tower in Chicago. 


Prevention vs. protection 


Lightning prevention impliles reducing or eliminating lightning strikes to an anten- 


na, tower or building. 


C0 All lightning prevention equipment makers use one or more multipointed 
metal terminals elevated into the alr to dissipate lons. 


OC Some include radial ground wires connected to the terminals with a 


conductor. 


© One Includes a curtain of barbed wire as a part of some Installations. 


Lightning protection implies safeguarding electronic components from the damag- 
ing effects of electrical current surges caused by direct or nearby lightning strikes, 


The method includes: 


0 conducting as much of the surge current as possibile harmlessly to ground. 


C Isolating the electronics from surge sources. 


0 grounding and bonding the electronics in such a way that the electrical 
potential on all components rises and falls equally as surge current passes, 
averting harmful current flow between components. 


‘Whether it stops hits or not, I do not 
know,’ said Jerry Powell, an engineer- 
ing manager for the RF section at WLS- 
TV. “The transmitter has not tripped off 
because of VSWR, but that is the only 
indicator we have.” 

Powell said lightning obviously con- 
tinues to strike the rooftop below the 
antenna “‘because we do get equipment 
moving around the room. The current 
travels through the building skin, and 
the surge actually moves the equipment. 

“Lightning rods on the rooftop con- 
tinue to be struck,” Powell said. “We do 
not know whether lightning continues 
to strike the tower.” Powell attributes the 
lack of damage to the use of lightning 


protection equipment such as metal- 
oxide varistors. 


Asheville, NC 

Dale P. Kelley, director of engineer- 
ing for Pappas Telecasting Companies, 
Visalia, CA, uses two manufacturers’ 
lightning prevention units. 

“Since installing the units, we have 
had no damage from lightning,” he said. 
“How much that can be attributed to the 
dissipators I cannot say.’’ 

Kelley said he pays careful attention 
to the grounding systems on his com- 
pany’s towers. ‘““The whole idea is to be 
sure that lightning current is conducted 
to ground if lightning hits the tower.” 
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The !)\\1 is licensed by 
GENERAL ELECTRIC 
to interface with the 
GE-16 PLUS public 
safety trunking system. 


MOBILE DIGITAL TERMINAL 


Increase productivity of field per- 
sonnel through fast, accurate 
and secure transmission of infor- 
mation. Kustom’s DXTs are a 
vital enhancement to any existing 
or planned two-way radio 


operation. 


Other Mobile 
Digital Terminals 
available from 
Kustom — The 
MCT-30 & KST. 


User benefits include: 
¢ Greater message capacity. 


* Reduced message confusion inherent with 
voice communications. 


e Data transmission in a matter of seconds, 
increasing alr time service revenue. 


¢ Interfaces with any radio. 


¢ Operates on VHF or UHF and 800 MHZ 
conventional or trunked radio systems. 


KUSTOM 
From The Leader in state-of-the-art CLEC THORS 
digital comm unications! 8320 Nieman Road, ee. KS 66214 


Telephone (913) 492-1400 
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He also uses a coaxial suppression 
system for the ac power mains to pre- 
vent surge current from reaching the 
transmitters. 

Kelley said he has seen many storms 
near one of the company’s towers, a 
1,600-foot structure near Asheville, NC. 
“T have never seen the tower struck by 
lightning. I do have reports from 
residents in the area who say they have 


seen lightning strike the tower when a 
LEC [Lightning Eliminators and Con- 
sultants] system was in use and later 
when it had been replaced with a Verda 
unit.” 

Kelley said he replaced elements of 
the LEC system, an umbrella-shaped 
dissipator and curtains of barbed 
dissipator wire, because it was damaged 
by ice. He found the Verda unit to be 


DC-to-DC CONVERTERS 
FOR YOUR CELL SITES 


| 


e Available in 200, 400 
and 800 watt models. 


* 24V and 48V isolated 
outputs. 


® 85% conversion 
efficiencies, 


7S TE 
Cellular companies across the country use Wilmore converters 
to avoid the expense and maintenance of a second battery plant. 
Our proven reliability, competitive prices and quick delivery 


will combine to solve your DC-to-DC conversion problems. 


® 
® 
OJilesto ce’ ELectronics CO., INC. 
PO Box 1329, Hillsborough, NC 27278 Telephone: (919) 732-9351 
Designers and Manufacturers of solid state power converters since 1963 
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Need a Cellular NAM Programmer? 


Profit from the Curtis Advantage 


From 


$995°° 


options addl, 


Exclusive features give you the edge: 


¢ All NAMs, all phones, 

“even non-standard models! 

© FREE printer” for accurate record 
Elog fet 


Don’t send your customers to your: _ 
competition... .CALL NOW: (800) 332 
In CA: (415) 964-3846, FAX (415) 964-3574 


1235 Pear Avenue 
Mountain View, CA 94043 


* while they last 
Curtis Electro Devices, Inc. 
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Concentric rings of barbed wire form 
Lightning Eliminators and Consultants’ 
umbrella-shaped ion dissipator. 


“sturdier,” Kelley said he has been told 
that the LEC system since has been im- 
proved to withstand iceloading without 
damage. But he said he did not want to 
subject the tower to the additional 
weight and potential windload that the 
larger LEC system, when coated with 
heavy ice, would have subjected it to. 

“The different units are equally effec- 
tive or ineffective, as the case may be,” 
Kelley said. 

He continues to use LEC units on his 
company’s Fresno, CA, tower, but he in- 
stalled a Verda unit when his company 
built a 1,500-foot tower near Omaha, 
NE, three years ago. He expressed 
satisfaction with both. 


Pro and con 

Lately, the magazine’s authors and 
readers have been cast into two groups: 

¢ The first group supports the use of 
multipointed metal terminals elevated 
into the air to reduce or prevent light- 
ning strikes. (Manufacturers’ effec- 
tiveness claims differ.) For simplicity, 
we refer to this method as “lightning 
prevention.” Authors whose works tend 
to fall into this category include 
Carpenter, Drabkin, Fawthrop, Gillem, 
Hudalla, Kaiser, Nott, Sulyma and Vir 
James PC. 

* The second group supports the use 
of grounding techniques and other pro- 
tective devices to conduct lightning cur- 
rent harmlessly into the earth and to pre- 
vent damaging current from flowing 
through electronic equipment. We refer 
to this method as “lightning protection.” 
Authors whose works tend to fall into 
this category include Block, Claussen, 
Keniston, Sullivan and Little. (A list of 


The CT Systems Model 2100 Serv- 
ice Monitor is another in our front 
line of low cost heavy hitters. 


With an introductory price of only 
$2495, the Model 2100 is built to 
play in the same league as instru- 
ments costing thousands of dollars 
more. Its rugged and reliable capa- 
bilities make it error free in the field 
or on the bench. 


The Model 2100 is well equipped 
with standard features that allow it 
to tackle any job. Features like High 
Resolution Dual Digital Displays, 
FM Deviation Markers, Memory 
Storage and Recall, Built-in Fre- 
quency Counter and Off-The-Air 
Monitoring. 


Regardless of where you need it, 
on the road or at home, the CT 
Systems Model 2100 Service Moni- 
tor is a winner. Give us a call at 
800-245-6356 and we ‘ll let you 
know the score. 
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CT SYSTEMS, INC. 
5245 HORNET AVE. 
P.O. BOX 470 
BEECH GROVE, IN 46107-0470 
800-245-6356 
317-787-5721 


Lightning Master’s ‘static disslpator’ takes 
different shapes on different towers. 


manufacturers with whom some of the 
authors are affiliated appears at the end 
of the article.) 

Here is an example of one disputed 
statement, taken from our April 1988 ar- 
ticle: ‘““The ion mass the [dissipation] ar- 
ray produces is expected to act as a 
lightning shield as the oppositely 
charged ions recombine and neutralize 
the cloud’s electrical potential.’ 

Reader Gary A. Minker, who is 


_ ORTON Mar LePcot 6 Errases To ed 
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employed by a company that uses a 
dissipator on its broadcast tower, 
responded in the November 1988 issue’s 
“Letters To The Editor’? column: 

“To avoid these [lightning] strikes, it 
is not necessary to ‘neutralize the cloud.’ 
Instead, the dissipative systems should 
make the potential targets of these 
strikes ‘invisible.’ The physical explana- 
tion that supports the various forms of 
dissipative equipment being manufac- 
tured was accepted long ago.” 

But whose physical explanation has 
been accepted, and who accepted it? For 
example, the 1979 U.S. patent held by 
LEC owner Roy B. Carpenter Jr. reads, 
“The cloud potential is reduced by those 
ions reaching them, thus neutralizing 
some portion of its overall charge.” 
The patent lists two more mechanisms: 
the reduction of the protected object's 
electrical potential and the creation of 
a “space charge” shield. 


Wind effects 
Strong winds associated with 


For batteries that provide the 


power you need—when you need 


it. They are made to radio 
manufacturers’ specs. Match the 


cosmetics of the radio. Guaranteed 
to work out of the box and main- 


— 
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thunderstorms might be expected to 
blow ions away from an ion dissipator. 
Wind may or may not decrease the 
dissipator’s effectiveness, depending on 
one's opinion about how the dissipator 
works. 

If it works by reducing some portion 
of the thundercloud’s overall charge,“ 
then wind might render an ion dissipator 
ineffective by preventing ions from 
reaching the thundercloud soon enough, 
or at all. 

If it works by creating a “space 
charge,” ”° then the wind might be ex- 
pected to blow the space charge away 
and expose the dissipator to a lightning 
strike. ‘The potential wind velocity 
must be taken into account since ion 
mobility is related directly to wind 
speed. The faster the ion flows, the 
higher the ion current. 

‘However, the faster wind speeds tend 
to distort the protected envelope in a 
downwind direction in consonance with 
wind velocity. The result can be un- 
protected areas on the upwind side. As 


tain 80% rated capacity @ 12 
months—are in stock for fast 
delivery. Service by professional 
sales and technical personnel, 
Make the BOMAR CONNECTION— 
Hotter than ever. 


201 BLACKFORD AVENUE 
MIDDLESEX, N.J. 08846 

IN N.J. (201) 356-7787 
FAX 201-356-7362 

TWX 710-480-4650 


~ 


Robert B. Barnhill, Jr. — President TESSCO 


“At TESSCO, the Buck Stops 
with Me...and I Care” 


To me, customer service isn't just some industry catch phrase. It's 
areal concern, and something I believe TESSCO does better than 
anyone else out there. You see, I understand that your success is our 
success. So doing what it takes to help make your business more 
profitable is what my business is all about —doing it as well as we 
dois good news for both of us. 


We Give You A “Total Source” Product Line... 


You don't want to waste time shopping a lot of different suppliers for 
the items you need. So we give you a “Total Source” product line of 
over 10,000 items from more than 60 of the industry s best-known 
manufacturers. From antennas to cable, tools to test equipment, it's 
all right here. 


A Competitive Bottom Line... 


Of course, our huge selection wouldn't mean much if you still had to 


get here by serving only our largest customers. We did it by going the 
extra mile to keep ail of our customers happy, regardless of size. 
whether you need a handful of battery taps or a complete antenna 
bedi you can bet we'll treat vour order like it's the most important 
thing in the world... because to you and your business, it is. 


Sogo ahead, send in the attached information card or give us a call on 
our toll-free number. Either way, you'll be treating yourself and your 
business to the best service in the industry. How can I be so sure? 
Because at TESSCO, the buck stops with me...and I care. 


—_—————... 


Robert B. Barnhill, Jr. 
President TESSCO 


shop other suppliers for price. So we do everything we can to make sure 
you get the items you need at the lowest bottom-line cost. Ifyoucando § 
better anywhere else, let us know... we'll try tomake up the difference. 


Delivery and Quality You Can Bank On... 


Our toll-free 800 number makes it easy to place your order. And our 
nationwide network of distribution centers is the best way we know 
of todeliver your order when you need it, at the lowest possible cost to 
you. Best of all, your order is completely risk free. Take up to fifteen 
days to look it over. If you decide it's not what you need, send it back for 


TESSco 


a credit or prompt refund. Your Total Source’ 

And We'll Treat Your Order With Care 

When you buy from TESSCO, you're buying from one of the nation’s Chicago, Baltimore, Reno, Tampa, 
largest suppliers of communications support products. But we didn't Illinois Maryland Nevada Florida 
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a result, prevailing wind conditions 
must be considered in the design and the 
array must be located, oriented or con- 
figured to compensate for wind 
effects.”"5 

If it works by neutralizing the charge 
of the object on which it is mounted, 
then it may be rendered ineffective by 
a thundercloud charge strong enough to 
generate a lightning strike to either a 


ORDERWIRE PRIVATE 
UNE WITH BRIDGE 


ORDERWIRE 
PRIVATE LINE 


Raven 376 Series VF Switch 


Raven's new 376 Series VF Switch 
gives you large-system quality 
and features for the interconnec- 
tion of private/public telecom 


et pre eae ’ ty 
vate} .-*- 5 U 
5S switche ReTWORK 
INTERFACE SSS 


facilities, microwave radio links, and mobile - 
radio networks. You get a microprocessor-controlled, 

full-access, non-blocking cross point switching array with 16 line 

capacity, expandable to 32 lines. Features include conference and broadcast calling, 
E&M and DTMF signaling, dial/busy/ringback tones, talk battery and ring power for 
telsets, and fast-attack VOX interface for mobile radio use. Functions with Raven 
order wire. Call today for complete details. 


ran 
Lins 


neutral or an oppositely charged object. 


Configurations 

Ion dissipator manufacturers have 
specifications for optimum dissipator 
performance. 

One specifies: “The maximum 
number of wires is 250 per inch. The 
wires are preferably 10 inches long and 
have a diameter of about 0.014-inch. The 


CENTRAL 
OFFICE 


TO MICROWAVE LINK 


| RAVEN ELECTRONICS CORPORATION 
400 Wolverine Way 
|| Sparks, NV 89431 (702) 359-3700 
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IF YOU WORK ON SYSTEMS WITH 
PHONE LINES YOU NEED A LINEMAN™ 


= tat ? 

SS all 
MODEL we $275.00 
CARRYING CASE $25.00 


Listen to the line or cable 
Communicate with the 
dispatcher/remote from the 
base station 

Measure line levels 
Measure tone remote control 
tone levels 

Measure line attenuation 


HELPER INSTRUMENTS COMPANY 
PO. BOX 3628 INDIALANTIC, FLORIDA 32903 USA 
131 TOMAHAWK DRIVE, INDIAN HARBOUR BEACH, FLORIDA 32937 USA 
TELEX 362837 (HELPER UD) 


407/777-1440 FAX: 407/777-1447 


800-327-9308 
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Lightning Deterrent Corporation’s lon 
dissipator ‘does not need to tle Into the 
ground wire system to function.’ ** 


preferred material...is an antimagnetic 
grade of stainless steel such as No. 
303." 

Another offers formulas to show that 
a 0.005-inch-thick wire is nine times as 
efficient as a 0,015-inch-thick wire.”® 

Another recommends much thicker 
wires, such as 1/8-inch-thick, tapered 
spikes, because: “‘Dissipators compos- 
ed of thin wires for points may be 
deformed by hail, ice, wind and other 
powerful weather effects.” 

Some say the points should be close 
together; others say they should be far 
apart. Some say the dissipator may be 
compact; some say it should occupy a 
relatively large volume, shaped to “form 
lines of equal potential around the 
ionizer structure.” 


How effective is prevention? 

Which is better, lightning prevention 
or lightning protection? More impor- 
tant, which is effective? 

A lightning strike’s damaging elec- 
trical current may enter electronic 
equipment several ways. A tower strike 
is only one way. Nearby strikes may 
cause surge current to flow on 
telephone, control and ac power lines 
that connect with electronic equipment. 
Induced current may flow on coaxial 
cables. 

Do lightning prevention devices pre- 
vent lightning strikes? Manufacturers 
are divided: 

® Cortana Corporation: “A point 
discharge dissipation system can, if pro- 
perly designed, fabricated and install- 
ed, greatly reduce lightning strikes and 
static electricity on any tall 
structure.” 

© Lightning Deterrent Corporation: 
“The Verda lightning deterrent unit 
prevents the lightning stroke by leaking 
away the cloud-to-ground potential as 


The information in this brochure 
could revolutionize your radio system ; 
capability—and budget—for the next (ert 
10 years. Call 1-800-MIDLAND, Ext. 1690. 


(In Missouri: 816/241-8500) 


Syn-Tech Il. The radio designed 


fo put you in control. 


Before designing our new 
advanced-technology Syn-Tech II™ 
radios we asked system operators 
what they wanted in their “ideal” 
mobile. No surprise: everyone 
wanted a different set of features. 
But they a// wanted more func- 
tional control and flexibility...and 
a radio as easy to use as possible 
within their system parameters. 


Midland’s solution: our new 
chameleon-like, software-driven 
Syn-Tech II, a single high- 
performance mobile configurable 
in literally millions of ways toa 
user's precise requirements, simple 
or complex. Syn-Tech II puts you 
in charge, lets you decide exactly 
which functions you want pro- 
grammed and displayed. 


Control units are interchangeable 
and control panel switch/indicator 
functions are programmable. You 
can decide which switches and 
indicators you need, what they 
should do, even how they are 
labeled. You determine which 
functions will be operator- 
selectable or operator-alterable— 
and this can be different for dif- 
ferent groups of operators. In 
short, the user-friendly Syn-Tech II 
gives you the control over your 
system you've always wanted. 


Syn-Tech II is incredibly capable, 
too. Ultra-high performance spe- 
cifications. Wideband. 320 
channels, programmable in 16 
groups. Data capable. Full-duplex 
option. Built-in CTCSS, digital 
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squelch, DTMF/ANI, channel scan 
and dual priority. Plus many, many 
other features and options. 


Syn-Tech II has an external pro- 
sramming jack, needs no tuning 
and is “clonable” Die-cast chassis. 
Meets or exceeds MIL 810C/D for 
shock and vibration; kit-capable 
for resistance to salt-fog, rain and 
dust. Simple dash/ trunk-mount 
convertability. 15% smaller than 
our original Syn-Tech mobiles, too. 


Price? A whole lot less than any- 
thing remotely comparable! 


Mipcang)|i[> 


1690 N. Topping, Kansas City, MO 64120 
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PACKET RADIO 
DONE RIGHT! 


Pac-Comm_ offers complete 
wireless data communication 
systems using proven packet 
radio technology. We've used 
our years of packet experience 
to design a new commercial 
grade wireless modem and 
system multiplexer which meet 
tough commercial standards. 
These are not relabeled amateur 
grade products as some ven- 
dors provide! 


Pac-Comm Wireless Modem 


Error-free data communication. 
Works with all land-mobile, trunked, 
marine, etc. radios. 
Data scrambling for privacy. 
© Supports data terminal and printer 
simultaneously. 
Control port monitors sensors and 
controls external devices. 
Real time clock for time stamping data. 
® Modular design for easy repair and 
field upgradability. 
Ruggedized industrial /military version 
available. 
OEM special requirements supported. 


Pac-Comm Wireless Data Multiplexer 
Interfaces host computer to a multi- 
unit wireless data system. 

Directs data to proper remote unit and 
supports system manager, 
Minimizes host software modifications 
and user training. 

Supports optional independent 
electronic mail system and vehicle 
location system. 

Custom software may be installed to 
support unique requirements, 


Pac-Comm has the complete 
range of expertise to help you 
build a powerful, flexible data 
communication system using 
your existing radio equipment. 
We won't sell you a black box, 
we'll help you design and build 
asystem,. Call or write for more 
information. 


Pac-Comm 
Wireless Data Systems, Inc. 
3652 W. Cypress St. 
Tampa, FL 33607-4916 
(813) 875-6417 
FAX: (813) 872-8696 
TELEX: 650-288-1526 MCI 
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Source: See reference 21. 
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D—~— DISSIPATION 
ARRAY 


COLLECTOR 
RADIALS 


Figure 1. Lightning Prevention Systems specifies a set of copper radial wires exten- 
ding from the base of the tower as part of Its ion dissipation system. 


the result of the aggregate of thousands 
of point discharges.”** “...we use the 
word ‘deterrent’ because we don't 
believe a product can eliminate strikes. 
Also, we know there is no such thing 
as prevention because the lightning is 
there—it’s always there—and since it ex- 
ists, we can only hope to deter it.’*° 

© Lightning Eliminators and Con- 
sultanits: “During the past 17 years, 
LEC has been developing and ac- 
cumulating statistics on a lightning 
strike prevention system called the 
Dissipation Array system. It has ac- 
cumulated over 4,000 systems-years of 
statistics, proving that lightning strikes 
can be eliminated.” 

© Lightning Master: ‘Claims of ab- 
solute reliability to prevent lightning 
strikes, claims which have historically 
been unfounded in reality, do nothing to 
encourage the legitimacy and industry 
perception of this application of point 
discharge technology.’*> “The static 
dissipation array must be a good con- 
ductor to provide maximum discharge 
of current during normal operation and, 
in the unlikely event of a direct lightn- 


ing strike to the dissipator, a path for 
current flow in its role as a lightning 
rod.” 

© Lightning Prevention Systems (LPS): 
“Dissipation arrays are gaining 
popularity as an effective means of 
preventing lightning strikes to com- 
munications towers.””! 

© Vir James PC.: “The product 
prevents lightning strikes.” (From an 
Oct. 6, 1988, telephone conversation 
with Timothy C. Cutforth, president and 
director of engineering.) 


Ground screen 

Some manufacturers specify a ‘‘col- 
lector” composed of wire radials ex- 
tended from the tower base and ter- 
minated by ground rods. 

“The collector system is used to 
gather surface charges and deliver them 
to the dissipation array. It consists of a 
number of copper radials extending 
from the base of the tower’! (See 
Figure 1 above.) 

“The ground current collector pro- 
vides the source of charge to keep the 
ion current flowing through the 


THE QUINTRON PHILOSOPHY 


Reliability can’t be compromised 


We know not every Quintron two- 
way simulcast system serves emer- 
gency services. Yet we build them all 
to that consistently high standard, 
never compromising reliability with 
cheap components, manufacturing 
and testing shortcuts or shoddy 
workmanship, We understand your 
need for crisp, clear communica- 
tions, no matter whom you serve. 

At Quintron, we are committed to 
the highest standards of excel- 


lence in design, manufacturing, 
testing and after-sale support ser- 
vices. For example, higher system 
reliability was one goal of our 
pioneering work in simulcasting. 
Today this technology provides 
Quintron owners with better building 
penetration, expanded coverage, 
improved signal quality, lower opera- 
tional costs and greater profitability. 

Youcan rely on Quintron for value 
. . .without compromise. 


QUINTRON and you... 
The partnership for success 


[ry Quintron 
CORPORATION 


One Quintron Way P.O. Box 3726 
Quincy, Illinois 62305 Phone 217-223-3225 


In-Canada: LeBlanc & Royle Telcom Inc. 
514 Chartwell Road 
Oakville, Ontario L6) 5C5 
(416) 844-4242 
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GROUND 
CURRENT 


Figure 2. Lightning Eliminators and Consultants specifles a ground current collector 
made of buried radial wires terminated by ground rods. 


array.’”'? (See Figure 2 above.) 

Another manufacturer finds any ex- 
isting ground sufficient: ‘..take advan- 
tage of any existing grounding and 
bonding provisions, particularly if the 
structure is a building.””* 

One manufacturer disavows the need 
for a ground connection: “The unit does 
not need to tie into the ground wire 
system to function.” 


Use ‘protection,’ too 

Lightning prevention devices do not 
safeguard electronics from damage 
caused by surge current; lightning pro- 
tection devices do. For that reason, 
some lightning prevention device 
manufacturers recommend the installa- 
tion of lightning protection devices and 
a grounding system as well as their own 
products. 

LPS: “Good grounding techniques 
and transient surge suppressor devices 
should be complemented with ion 
dissipation arrays on the tower to pro- 
vide a more comprehensive lightning 
protection system...” 

LEC: “The ideal lightning protection 
system is one that consists of: 

“(1) A Dissipation Array system to 
prevent direct strikes to the site. 

(2) A series hybrid surge eliminator 
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to prevent the passage of unwanted 
power line voltage anomalies. 

““(3) A series hybrid transient 
eliminator in each low-voltage data or 
control line that penetrates the strike- 
protected area to eliminate the induced 
transients. 

“(4) An integrated circumferential 
ground system that ties all ground con- 
nections into a single, low-resistance, 
low-surge-impedance ground.’”’”” 

Lightning Master: “...installation of 
a [static dissipation array] system is not 
a stand-alone solution. It always should 
be used in conjunction with other 
available remedies, including transient 
line surge equipment and effective 
grounding.”’”° 


Fans and critics 

Lightning prevention has an abun- 
dance of supporters. Each manufacturer 
has testimonials. In talking with 
manufacturers, we find that most have 
examples of competitors’ installations 
that failed for one reason or another. 

Lightning prevention has its critics, 
too. 

Making the decision whether to use 
ion dissipation devices to protect radio 
installations is made no easier by the 
diverse opinions on the subject. 


Companies making lightning preven- 
tion equipment based on ion dissipa- 
tion techniques are: 


Cortana Corporation 
Circle (200) on Fast Fact Card 


Lightning Deterrent Corporation 
Circle (201) on Fast Fact Card 


Lightning Eliminators and 
Consultants 
Circle (202) on Fast Fact Card 


Lightning Master 
Circle (203) on Fast Fact Card 


Lightning Prevention Systems 
Circle (204) on Fast Fact Card 


Vir James PC. 
Circle (205) on Fast Fact Card 


Companies making lightning protec- 
tion equipment are: 


Alpha Delta Communications 
Circle (206) on Fast Fact Card 


Cushcraft/Signals 
Circle (207) on Fast Fact Card 


Harger Lightning Protection 
Circle (208) on Fast Fact Card 


MCG Electronics 
Circle (209) on Fast Fact Card 


PolyPhaser 
Circle (210) on Fast Fact Card 


Solid-State Communications 
Circle (211) on Fast Fact Card 
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—_— Big or Small. ..We Make Them All 


A Unipage System will not become obsolete as you and your paging terminal requirements 
change. From small to large OR large to small, Unipage has systems that will grow and 
transform to meet your needs. Unipage Systems are easy to expand. Unlike other terminals, our 
unique modular architecture allows components to be added or changed economically. 


¢ Subscriber expansion to ® Up to 30 calls per second, 
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* Trunk expansion to e Restricted Agent programming 
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Numeric Replay e Automatic memory backup 

e Alpha messages to 1000 * Voice Prompting — per 
characters subscriber 
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Digital output e TNPP Networking 
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Vehicle Tracking System 


Gives dispatchers visual information they need! 
Gives management data and reports they need! 


The II Morrow VTS is a Loran C based system 
which manages the location and movement of a 
fleet of vehicles from your command center. 

This field proven system provides dispatchers 
with best routing, status 
reporting, emergency 
situations, lost drivers, 
and a visual display of 
every driver’s exact 
location. 

The optional system 
software can provide 
recall of all vehicle 
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activity at a later date assisting in verification 

of invoiced standby times, measuring 

operator efficiency, best routing, etc. 
Specific system software can be developed to 


meet your management 
needs for supplying the 
criteria for evaluating the 
operating efficiencies of 
your fleet. 
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How small agencies can use 
mobile data communications 


Advanced mobile data communications software lets users write forms and 
format the message switch, saving weeks or months of programming time. 
The cost savings brings systems within the reach of small organizations. 


By Mary M. Peters 


Many large organizations have turned 
to mobile data communications to sup- 
plement, or in some cases replace, 
analog voice communication over two- 
way radio. They find that data com- 
munication boosts: 

* speed. 

* reliability. 

* spectrum efficiency. 

® security. 

Developments in mobile data com- 
munications message switch technology 
have brought these advantages within 
the reach of small organizations. The 


‘nm 


BASE STATION 
CONTROLLER 


SYSTEM 
MESSAGE ADMINISTRATOR 
SWITCH TERMINAL 


message switch consists of software, a 
computer and modems. It connects the 
various components of a mobile data 
communications system, which may in- 
clude mobile data terminals, computer- 
aided dispatch (CAD) consoles and host 
computers and databases. (See Figure 
1 below.) 

In software, the advance is repre- 
sented by programs designed so the user 
can reconfigure them to fit specific ap- 
plications. The software does not need 
to be custom-designed by the vendor. It 
may be used without support from its 
developer. 

Another advance is represented by the 


COMPUTER(S) | 


DISPATCH 
TERMINALS 


1 - 500 MOBILE 
DATA TERMINALS 


Figure 1. The message switch is the heart of the mobile data communications system, 
In single-dispatcher operations, the switch, system administrator terminal and dispatch 
terminal may be combined In one computer. 


use of computers such as the IBM 286 
or IBM 386AT. The use of general- 
purpose computers reduces hardware 
costs. 

The new software and message switch 
equipment supports dispatch operations, 
mobile-to-mobile communication, host 
database inquiries, status updates and 
work order communication. The com- 
munications leave an “audit trail,” 
meaning it is possible to track all 
transmissions and events. 


CAD interface 

The new message switch provides a 
completely flexible computer-aided 
dispatch (CAD) interface: The mobile 
data communications system can be 
used with any CAD system on the 
market without further software 
development. Moreover, the data com- 
munications system can be used with 
any mobile data terminal (MDT) on the 
market. Even the simplest laptop com- 
puter can be used as an MDT, with the 
new software and message switch. 

The mobile data communications 
system demodulates modulated data in- 
to its original digital format and sends 
it to the message switch. (Alternative- 
ly, the data may be passed through a 
conversion circuit that formats the in- 
formation to allow faster processing at 
the message switch.) The message 
switch then passes the data to other 
mobile units or to a dispatcher, or refor- 
mats it and forwards it to a computer for 
storage. 

The software was developed on a 
general-purpose, super-microcomputer 


Peters is director of corporate sales and marketing 
for Hadron, Fairfax, VA. 
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that uses a Unix operating system. The 
combination makes it possible to move 
an entire mobile data communications 
operation onto hardware ranging from 
the IBM 286 or 386AT to the DEC 
Microvax II. Exactly what hardware 
each mobile data communications in- 
Sstallation requires depends on the 
number of MDTs it must support and on 
the rate and quantity of data it must 
pass. 


Universal software 

Virtually the same software works for 
every user, such as public safety, 
utilities, courier services, taxi com- 
panies and warehouses. But each user’s 
formatted messages differs from the 
others. For example, status update 
messages for police might include ‘‘in 
pursuit” and ‘‘on radar duty”; those of 
a utility might include “on route to job” 
and “on meter-reading assignment.” 
The formatted messages are im- 
plemented with simple changes to 
characteristics and forms. 

Configuring the mobile data com- 


. 
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Photo 1. The Atlanta Gas and Light dispatcher reviews work order forms forwarded elec- 
tronically from the service and distribution departments, selects a driver and sends 
it to the driver's mobile data terminal with the touch of a button. 


When Temperature Control Is Critical 


Introducing the MBT-210 
from PACE®, a major revolution 
in desoldering technology! 


Load sensitive, turbo heat 
boost responds on demand. 
High cycle thermal response 
capability, especially on 
multi- leaded components, 
requiring quick temperature 
recovery. 

Calibrated tip temperature 
set and read controls. 
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Three times faster than 


comparable self-contained 
systems. 


® PACE, INC, 
9893 Brewers Court 
Laurel, Maryland 
20707 
USA 


Systems for Development, Production and Repair of 
Electronic Assemblies 
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Eliminates resweat, virtually 
polishing hole and lead clean. 
Operator training is mini- 
mized, operator productivity 
is maximized. 

Maintenance down-time is 
dramatically decreased. 


Fully meets all requirements 
of DOD-2000. 

Features only static- 
dissipative desoldering 
handpiece on the market. 
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munications software to communicate 
with a host database or CAD system has 
been simplified. On-site or remote host 
databases, such as corporate, local and 
State government, and the National 
Crime Information Center (NCIC), 
have different protocols. Forms used to 
access them differ widely. 

With some mobile data communica- 
tions systems, extensive custom software 
coding efforts are required. But with the 
latest message switch, the user only has 
to answer a list of questions, such as 
““What are the headers and trailers used 
with the form?” or “Is the protocol 
2780, 3270...?"" When the questions are 
answered, the appropriate link between 
the mobile data communications 
message switch and the host computer 
is enabled and communication is 
established. 

The final step is the development of 
each form to be used in conjunction with 
the host computer. A limited, built-in 
word processor is used to write the 
forms, which are captured by the 
message switch and reformatted for 
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compatibility with the host computer. 
For example, if a utility dispatches a 
truck, the driver could respond using 
this form: 


TO: 
ROUTE ORDER: 
DATE: ___/ 
LOCATION: 


MAP. PAGE: 
CUSTOMER: 
WORK TYPE: 
LOCATOR: 
VEH. NO.: 
DATE LOCATED: ____/ / 
REQUEST #: 
MILES DRIVEN: 


The driver fills in the blanks and 
sends the message. After the message 
switch reformats it, the message is sent 
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to the remote host computer to update 
a database or to retrieve data needed to 
complete the transaction. 

Forms may be developed and tested 
in a few days or weeks, depending on 
the number of forms. 


User results 

Catherine Land Waters, communica- 
tions engineer and manager of the 
mobile data communications system at 
Atlanta Gas and Light, likes the result: 
“Since the mobile data system installa- 
tion, channel congestion has been 
reduced by at least 50%, which repre- 
sents a very sharp decline.” 

The utility makes use of formatted 
transmissions to drivers. Work orders 
used to be written and hand-carried to 
the dispatcher for voice transmission. 
Now orders are keyed into terminals in 
the service and distribution departments 
and transmitted directly to the mobile 
data communications system and 
displayed on the dispatcher’s terminal. 
The order forms were designed by the 
utility, using the message switch soft- 
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Off-road vehicle. 


The Panasonic EB-300w Series 
Cellular Mobilephone. 


The Panasonic EB-300w Series is one of the most 
versatile car phones on four wheels. 

Or two feet. 

On the road, you'll find it's easy to stay in touch—with 
features that make it easy to transmit or receive calls. 
Features like wide-band capability with access to 832 
channels, 40-number memory and speed-dialing. And 
with the hands-free option, it's easy to keep your hands 
on the wheel, and still take care of business. 

The EB-300w Series is equally at home off the road, 


Panasonic Industrial Company 
Telecommunications Division 
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too. It converts in seconds to a compact, lightweight 
portable that packs a full 3 watts of transmitting power. 
It's features like these that have made the Panasonic 
” eB-300w Series one of the best-selling mobilephones 
on the market. And behind these phones is the level 
of marketing support you've come to expect from 
Panasonic. Our marketing programs, co-op advertising, 
point-of-purchase and promotional material will help 
you reach your customers. And the EB-300w Series 
is backed by a limited 3-year warranty supported by 
a wide network of authorized Panasonic mobilephone 
service centers. If you'd like more information on 
Panasonic mobilephones, just cal] 201-348-7933. 
Your customers will find the Panasonic name is some- 
thing they can rely on whether they're on the road, or 
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Photo 2. Using a form designed on the message switch word processor, Kansas Clty, 
KS, police ready Inquiries for the National Crime Information Center database. 


ware. The dispatcher assigns the order 
to a worker and sends it with the touch 
of a button. (See Photo 1 on page 55.) 
“Because the operation is streamlined, 
it is much faster,’ Waters said. 

Lt. James Bishop, commander of the 
communications unit at the Kansas Ci- 
ty, KS, police department, used the 
message switch to design forms used by 
patrol officers to make inquiries of 
databases. Among the databases are 
vehicle records maintained by state 
agencies and criminal records main- 
tained by state and federal agencies. 

“Previously, the department was 
averaging 52,000 inquiries per month,” 
Bishop said. “Each inquiry was handled 
by the dispatchers. With MDTs in place, 
we have seen an increase of approx- 
imately 15,000 inquiries per month. The 
combination of less channel congestion 
and direct access to databases accounts 
for the increase in inquiries.” (See Photo 
2 above. } 

The lieutenant noted a direct correla- 
tion between the increased number of 
host inquiries and the total number of 
arrests and improved revenues from 
parking ticket payments. ‘‘Traffic units 


now have the mechanism and time to 
run a check with the NCIC and the 
motor vehicle administration when they 
pull over a car for a violation,” Bishop 
said. “Without mobile data communica- 
tions, many of these checks could not 
be done in the time available.” 

Users such as Atlanta Gas and Light 
and the Kansas City, KS, police can 
design their own system according to in- 
dividual requirements. Upon initial in- 
stallation, the system is configured ac- 
cording to the user’s criteria. A detailed 
training session is conducted to make 
the user thoroughly familiar with the 
system. 

Thereafter, the user makes system 
modifications simply by changing cer- 
tain characteristics. The message switch 
leads the user through questions and 
answers that reformat the system to 
reflect the necessary changes. 

The user is responsible for product 
modifications rather than relying on a 
vendor. This self-reliance reduces the 
cost and time required for system 
changes. The vendor is always there to 
offer support when the user desires it. 
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How to correct errors 
in mobile data transmission 


The largest two-way radio system, the Advanced Train Control System, will 
use Reed-Solomon forward error correction to boost range and reliability. 
You can use error correction to improve your system’s coverage, too. 


Dr. Peter F. Driessen 


With more and more two-way radio 
systems relying on data transmission, 
ways to send that information quicker 
and more reliably become important. 

Public safety users must squeeze lots 
of traffic into a Jimited number of chan- 
nels. The faster the traffic moves, with- 
out errors, the better the communica- 
tions support for law enforcement offi- 
cers, firefighters and emergency medical 
service professionals. 

Private system operators fall into two 
categories: those who operate systems 
to support their principal business, and 


those who offer communications service 
to others (specialized mobile radio 
[SMR] system operators, for example). 
Both groups have a stake in making their 
systems more efficient, either to place 
more traffic on a crowded channel, or 
to serve more customers. 

Public systems support data transmis- 
sion, too. For example, laptop comput- 
ers can be plugged into cellular tele- 
phones to send and receive data. Mobile 
telephone customers pay for airtime, so 
efficiency translates into savings for 
them and a competitive edge for those 
who offer them the solution. 

Users enjoy potent advantages with 


Figure 1. The Rayleigh fading envelope for a 300MHz mobile traveling at 10mph shows 
three fades below the —110dBm receiver threshold during a one-second Interval. Fades 
below the receiver threshold cause errors in received data; Reed-Solomon codes can 
correct them. 


mobile data transmission: 

¢ They move information faster and 
more accurately than is possible by 
voice. 

* Messages may be stored conven- 
iently for recall and unattended 
operation. 


Train control system 

North America's largest two-way ra- 
dio system, the Advanced Train Control 
System (ATCS), is about to be built. Op- 
erating at 900MHz, it will include 3,000 
base stations and 30,000 mobile units on 
six channels. Powerful Reed-Solomon 
forward error correction will boost the 
system’s data communications speed and 
reliability. 

Actually a family of correcting codes, 
the proper Reed-Solomon code can be 
selected to suit the application, 

Why is error correction necessary? 
Mobile radio signals fade, and noise on 
a channel interrupts communication. 
With voice communication, fading and 
noise may only cause annoyance, unless 
they are severe. With data transmission, 
information transfers so quickly that a 
split-second of fading or noise can gar- 
ble letters or words and strings of num- 
bers. The result may be a useless mes- 
Sage, or incorrect entry or retrieval of 
numerical information. The conse- 
quences could range from trivial to 
tragic, depending on the circumstances. 

Forward error correction reconstructs 
error-filled messages upon receipt so 
they need not be retransmitted. With er- 
ror correction, radio or mobile tele- 


Driessen is president of Datawave Communica- 
tions, Sidney, British Columbia (604-656-9980), 
and he is a member of the faculty at the Univer- 
sity of Victoria, Victoria, British Columbia. 
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phone system coverage improves be- 
cause units may communicate data when 
they are in areas with poorer signals 
subject to more fading and noise. 


Fading 
In a mobile environment, a signal 
fades because it is scattered by build- 


Whenever the fading 
signal falls below the 
receiver's sensitivity 
threshold, noise bursts 
are heard. 


ings, hills and other objects, and its 
components arrive at the receiver via 
multiple paths. Multipath fading results 
because multiple signal components add 
and subtract strength from one another 
as their amplitude and phase relation- 
ships change. The audible effect is 
bursts of noise at rapid intervals. 

Light seen through a picket fence ap- 
pears to flicker as the observer moves 
past. The light’s rate of flicker approxi- 
mates the rate of fading heard on a two- 
way radio in a moving vehicle, so some 
refer to the fading as picket-fencing. 

Figure 1 on page 60 shows the chang- 
es in 900MHz received signal strength 
recorded in a vehicle moving at 1Omph. 
Notice that the fade depths are not uni- 
form. The fading pattern is called Ray- 
leigh fading because the signal ampli- 
tude follows a Rayleigh distribution de- 
scribed by mathematical formula. 

If, in addition to the reflected paths, 
the signal also reaches the receiver via 
a line-of-sight path, the fading is less 
severe—Rician fading. 

Whenever the fading signal falls be- 
low the receiver's sensitivity threshold, 
noise bursts are heard. Their number 
and duration depend on the average sig- 
nal strength. The lower the average sig- 
nal, the more frequent and the longer 
are the noise bursts. For given levels of 
probability, the number of fades and 
their duration can be calculated using 
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Figure 2. The average number of fades vs. the fade margin for given frequencies and 
vehicle speeds, and a typical recelver threshold of -—110dBm. 


mathematical formulas and specifica- 
tions that describe the radio system. 

Calculations have been made for 
450MHz and 900MHz fading to derive 
the graphs shown in Figure 2 above and 
Figure 3 on page 64. 

For example, with a vehicle moving 
at 20mph and a signal 14dB above the 
900MHz receiver threshold, fades with 
an average length of 3ms will be heard 
an average of 13 times per second. 

During data transmission, the number 
of bit errors fading causes depends on 
the fade rate and data rate. For exam- 
ple, at 4,800bps, a fade length of 9ms 
corresponds to an error burst of 45 bits. 

A 200-bit message (about one line of 
20 characters plus overhead) is about 


40ms long at 4,800bps. At 13 fades per 
second, a fade occurs on an average of 
once every 80ms. Thus, every other 
message may be expected to suffer an 
error burst. 


Principles 

Forward error correction works by 
adding redundant, or ‘‘check,” bits to 
the message. The processor uses these 
extra bits to find and correct bit errors, 
reconstructing the message. The amount 
of redundancy required (“‘overhead’’) 
depends upon the amount of fading and 
noise on the channel. Fading and noise 
can be predicted by analyzing the radio 
system, taking into account the radio 
frequency, transmitter power, distance 
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TONELOCK 
ENDS REPEATER 


ToneLock™ Means High Performance 


ToneLock™ locks onto sub-cudible tones even in the presence 
of loud. low frequency voice. The result is the virtual 
elimination of talkdown so common with other tone panels. 
ToneLock™ locks and holds onto tones even with a weak, noisy 
signal that leaves ordinary panels dropping out. This 
translates directly into reliable operation much farther from 
the repeater. 


ToneLock™ Ends Customer Complaints 


The last thing that anyone needs is complaints about poor 
coverage, jittery conversations or the annoying signal dropout 
commonly called talkdown. Use Zetron's Model 38 Repeater 
Panel with advanced ToneLock™ technology and put these 
problems behind you. 


"There's nothing worse than 
getting complaints about 
repeater talkdown. The other 
tone panels that I've used are 


Zetron's ToneLock™ solved the 
problem." 
Bill Holesworth 
Business Radio, Inc. 
Kennewick, Washington 


prone to talkdown. All of them. 


Tests Prove ToneLock™ Extends Coverage 


Now even a 4 watt handheld can capture the repeater where 
other panels would need a 15 or 30 watt mobile. Zetron’s 
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to 2dB SINAD—that's 6 to 10 dB better than any competitive 
panel. In talkdown tests, the Zetron panel has zero dropouts 
under conditions that give other panels the flutters. And the 
annoying squelch tail of other panels is eliminated by the fast 
dropout that comes from properly decoding reverse-phase bursts. 


Prove It To Yourself 


We've designed a series of tests using a communications 
monitor and other basic test equipment that will show you 
just how good ToneLock™ really is. Call or write us today for 
your free copy of the test results. Let Zetron put technology to 
Work for you. 


Ask for: 
Model 38 Repeater Panel 
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Figure 3. Average fade duration vs. fade margin for given frequencies and vehicle speeds, 
and a typical receiver threshold of —110dBm, 


between units, speeds at which the units 
travel and other factors. 
Reed-Solomon codes offer flexibility 
because the amount of overhead can be 
selected to fit the application. For ex- 
ample, if 10% overhead is added, then 
errors up to 5% of the message can be 
corrected. With 100% overhead, up to 
50% of the message can be in error and 
the code still reconstructs the message. 
Once an analysis of the communications 
system has been made, the best code can 
be selected to suit the need. 
Reed-Solomon codes find uses in 
deep-space telemetry, spread-spectrum 
modulation and compact discs, aside 
from mobile radio. The ATCS Specifi- 
cation 200 requires a Reed-Solomon 


code. Several mobile data terminal 
manufacturers use the codes. 


Performance limitations 

If a data block has more errors than 
the code can correct, decoding is unsuc- 
cessful and the message is retransmit- 
ted. Occasionally, the pattern of bit er- 
rors is such that the decoder falsely de- 
codes what appears to be a valid mes- 
sage, even though it has too many er- 
rors. It is even possible to decode a mes- 
sage from random data. Such a message 
would contain an undetected error. 

The probability of a false decode or 
undetected error with random data may 
be calculated. The probability of false 
decoding must be kept low to maintain 


accuracy. The probability is kept low by 
carefully choosing code attributes or by 
reducing the number of errors that the 
code is allowed to correct. 

A typical false message probability 
that many find acceptable is one in 10* 
(100 million). This corresponds to one 
false message every year on average, as- 
suming a system traffic rate of one mes- 
sage per second for eight hours every 
day and 30 million seconds per year. 


Code selection 

For a given application in mobile da- 
ta, a Reed-Solomon code may be select- 
ed to match a desired message block 
length, vehicle velocity and signal level 
relative to the receiver threshold (with 
corresponding expected duration of 
fades and time between fades) and the 
allowable percentage of overhead bits, 
with due regard for the undetected er- 
ror probability. 

The specific code is chosen to meet 
a particular velocity and signal level. A 
practical system operates over a range 
of velocities and signal levels. A lower 
velocity and/or lower signal level results 
in longer fades that may exceed the 
code’s error-correcting power. In that 
case, the message success rate may drop 
below the 95% specification. 

Conversely, higher velocities and/or 
signal levels may result in a message 
success rate better than 95%. 

Thus, the system designer must 
choose the signal level and velocity for 
which the system must meet the 95% 
success rate and must accept reduced 
performance at lower signal levels and 
velocities. The signal levels can be de- 
termined by a propagation study for the 
desired coverage area. 


Software 

A Reed-Solomon code can be imple- 
mented conveniently in software, using 
the mobile data terminal’s microproces- 
sor, and without adding any hardware. 
The software may be written in assem- 
bly language to obtain the fastest possi- 
ble execution. The software consists of 
three routines, RSINIT, RSENCODE 
and RSDECODE. 

RSINIT runs once when power is ap- 
plied. It reads various tables from read- 
only memory (ROM) to random-access 
memory (RAM). 

RSENCODE reads a message to be 
transmitted from a specified buffer loca- 
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tion, adds the check bits and stores the 
message in another buffer pending 
transmission, 

RSDECODE reads a received mes- 
sage buffer, corrects errors and stores 
the decoded message, along with a 
status byte, in a buffer, ready for display 
or processing. The status byte gives the 
number of errors corrected or indicates 
a decoding failure if there were too 
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many errors. The status information can 
be used for system monitoring and to de- 
velop. statistics on radio link 
performance. 

The RSENCODE and RSDECODE 
routines are designed to be linked easi- 
ly into the user's application software. 

Execution speed depends upon the 
specific code chosen, as well as the 
clock speed and instruction set of the 
microprocessor in use. At typical data 
rates used for mobile data, decoding is 
completed in real time, with sufficient 
processor time left over for other tasks. 
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Software testing 

The performance of Reed-Solomon 
error-correcting software may be tested 
conveniently using acceptance test pro- 
cedure (ATP) software designed for the 
purpose. ATP software exercises RSEN- 
CODE and RSDECODE routines and 
keeps statistics on the correction of 
errors. 


ATP software contains these routines: 

* generate (random or fixed message. 
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® transmit, 
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SIRSA opposes radio spectrum auctions, supports license transfer fees 


On Oct, 20-22, 1988, the Special In- 
dustrial Radio Service Association 
(SIRSA) had its annual membership 
meeting. The SIRSA board of directors 
met, as did the Spectrum Management 
Systems (SMS) board of directors. 

SIRSA is a trade association that 
represents licensees in the special in- 
dustrial radio service. It coordinates fre- 
quency assignments for the service as 
an FCC-designated frequency advisory 
committee. 


Mark Crosby condemned Interservice fre- 
quency coordination practices that lead to 
‘manipulation by the whims of local 
coordinators.’ 


SMS is a wholly owned, for-profit, 
subsidiary of SIRSA. It was formed to 
engage in the sale and distribution of 
radio frequency utilization and relative 
administrative database management 
processing services. It sells its services 
to SIRSA and other frequency advisory 
committees. 

Mark E. Crosby, president and 
managing director of the association, 
reported to the SIRSA membership and 
board meetings on various topics, 
including: 

© Spectrum auctions—The association 
continues to oppose auctions of radio 
spectrum to raise federal revenue. 

© Transfer fees—The association sup- 
ports transfer fees for licensees who use 
spectrum for profit—a fee equal to 2% 
of the value of the communications 
equipment transferred. Others who use 
spectrum for ‘‘business enhancement” 
should be charged a flat fee. 

¢ ‘Instant’ licensing—SIRSA con- 
tinues “‘to persuade” the FCC to imple- 


ment its year-old proposal to permit ap- 
plicants to begin operations following 
receipt of SIRSA’s frequency coordina- 
tion certification. 

® Interservice sharing—Crosby con- 
demned practices of other frequency 
coordinators involved in interservice 
sharing concurrences for the operation 
of secondary fixed stations at 450MHz. 
He said those practices lead to 
“outrageous” fees, delays and 
“manipulation by the whims of local 
coordinators.” Crosby added, ‘*We've 
been billed as much as $1,500" for a 
coordination request. 

Crosby said he has been led to believe 
the FCC has “agreed to the sheer logic’ 
of a year-old SIRSA proposal to 
climinate the requirement for coordina- 
tion concurrence for the secondary 
450MHz operations. Nevertheless, 
SMS is constructing its own 450MHz 
database “so we won't be held hostage 
for lack of data.” 

® Frequency coordination—SIRSA is 
concerned that the poor performance of 
a few FCC-designated frequency ad- 
visory committees reflects negatively on 
the rest. “We learned that the FCC was 
giving serious consideration to releas- 
ing a notice of inquiry to study once 
again all, and I mean all, of the issues 
concerned with its 1986 decision that 
certified SIRSA as a frequency advisory 
committee and that created the re- 
quirements under which we operate.” 

He said a paper was prepared to show 
how the frequency advisory committees 
could resolve remaining problems 
themselves. The paper, “Frequency Ad- 
visory Committee Practices That 
Jeopardize Effective Spectrum Manage- 
ment,” identifies the problems as “speed 
of service, single nationwide point-of- 
contact and excessive fees.” 

© FCC audit—On Sept. 29, 1988, the 
FCC responded to a procedural audit of 
designated frequency coordinators it 
conducted in 1987 by asking more ques- 
tions of eight frequency advisory com- 
mittees, including SIRSA. 

The FCC described SIRSA's fee 
schedule as discriminatory. Although 
SIRSA has been charging all coordina- 
tion applicants $90, if the applicant is 
a SIRSA member, the association has 
been crediting $50 from the applicant's 


membership account toward the coor- 
dination fee. The credit applies if the 
member paid dues within the previous 
12 months and only for the first coor- 
dination request during those 12 
months. 

The FCC called the credit a 
discriminatory “discount.” Although 
Crosby disputes the FCC’s contention 
that the credit is a discount and 
discriminatory, he told the SIRSA board 
of directors, ‘‘Let’s face it, if the com- 
mission believes we have an image pro- 
blem with our frequency coordination 
fee schedule, we need to fix it.” 

SIRSA has implemented a revised fee 
schedule: During any given year, 
members and non-members alike pay 
the same frequency coordination fee of 
$90 per coordination request plus $20 
for each fixed station. In the following 
year, SIRSA will credit $20 for each 
document processed the previous year 
for a member toward that member’s an- 
nual dues. 

“Using the computer, we will track 
the number of coordination documents 
we processed the previous year for 
members. For every document we pro- 
cessed the previous year, we will credit 
that member $20 toward its member- 
ship. If SIRSA chooses on its own to 
reduce that member's dues the follow- 
ing year, it should remove any question 
of discrimination regarding the coor- 
dination fee schedule,’ Crosby said. 

¢ New headquarters—By March, 
SIRSA and SMS will relocate to leased 
office space in Ballston, VA. 

Among topics covered by SIRSA 
general counsel Wayne V. Black in his 
address are: 

¢ FCC licensing and rulemaking 
delays—Black explained constraints 
placed on the FCC by the fiscal year 
budget that began Oct. 1, 1988: “We ex- 
pect the new budget to impact staffing 
so that application processing backlogs 
may expand and rulemaking activity fall 
to an even lower level than we are cur- 
rently experiencing.” 

Of equal or greater importance, ac- 
cording to Black, is that SIRSA “‘can- 
not foresee any improvement in the 
commission's ability to enforce many of 
its rules so that, for example, special in- 
dustrial licensees could expect to receive 
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improved performance from their two- 
way mobile radio investment.” 

Regarding future spectrum allocation 
for two-way land mobile use, Black 
said; “The picture is not particularly 
rosy.” 

© 220MHz band—Black said he ex- 
pects the FCC Office of Engineering 
and Technology to take the next step in 
the 220MHz to 222MHz rulemaking 
proceeding in early 1989. “This next 
phase will deal with the manner in 
which the spectrum will be shared with 
the federal government, the develop- 
ment of specific rules and the frequen- 
cy coordination procedure to be follow- 
ed,” he said. 

Crosby later commented that he 
hoped the special industrial radio serv- 
ice would be allocated frequencies 
from the new band. He envisioned a 
pattern similar to recent 800MHz 
allocations: part of the band to business 
radio, part to public safety radio and 
part to industrial and land transportation 
radio services. 


Wayne Black on future two-way spectrum 
allocation: ‘The picture Is not particularly 
rosy.’ 


David Leach, a member of the House 
Energy and Commerce Committee's 
professional staff, delivered the lun- 
cheon address. His speech covered spec- 
trum regulation, spectrum auctions, 
license transfer fees and possible recess 
appointments of two commissioners. 


**You don't want Congress involved in 


regulating spectrum,” he said, 
“because: 

(1) what Congress gives, it can take 
away. 


(2) there are no protections.” 

By “protections,” Leach referred 
to administrative procedures regula- 
tory agencies such as the FCC must 
follow, including rulemaking notices; 
comment periods; reply comment 
periods; and consideration of petitions 
proceaures Congress does not have to 
follow. 

He cited the FCC reallocation of 
2MHz of the 220MHz to 225MHz 
amateur radio band to land mobile 
radio. He said amateurs lined up 90 co- 
sponsors for a House bill to direct the 
FCC to restore the band to amateurs. 
“The effort ended with the passage of 
a Congressional Resolution that the 
FCC should recognize the contribution 
of hams,” Leach said. 

“Relations between Congress and the 
FCC are as bad as they have been in 50 


DYNATECH 
TACTICAL 
COMMUNICATIONS, INC. 


WHEN YOU NEED THE BEST... 
AND KNOW THE DIFFERENCE 


You bought your radio to communicate. 

DTC accessories let you talk where you work. 
In high noise, wearing protective clothing, 

or when both hands need to be free. 


DTC offers the most complete line of 
communication accessories available 
in the 2-way radio industry. 


DTC inc. 6ALyberty Way, Westford, MA 01886 
1-800-233-8639 in Mass (508)692-5434 


(FORMERLY CONTROLONICS CORPORATION: 


EAR MICROPHONE 
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years,” he said. “Every FCC decision 
is reviewed. The current chairman of the 
FCC has repeatedly thumbed his nose 
at Congress. Every time he does, my 
boss (U.S. Rep. John Dingell, D-Mich.) 
says, ‘I want to make it a painful ex- 
perience for him. ” 


David Leach: ‘The FCC doesn’t want to do 
its Job. It wants to take the easy way out.’ 


Leach said the reason Congress 
scrutinizes FCC actions is because “the 
FCC doesn't want to do its job. It wants 
to take the easy way out: “Let’s sell spec- 
trum to the highest bidder.’ But Con- 
gress opposes auctions.” 

Leach explained why Congress op- 
poses spectrum auctions: 

(1) Auctions would add an extra cost 
to new businesses. 

(2) The additional cost would reduce 
American business’ competitiveness on 
a global basis. 

“Why add a price tag to tools that aid 
competitiveness?”’ Leach asked. 

Leach spoke about the prospects for 
auctions and another proposal to raise 
revenue—license transfer fees—in the 
next session of Congress: 

Auctions—‘T don’t think Congress 
will permit auctions to happen.” 

Transfer fees—‘You don’t want to use 
fees that impede communication.” 

Leach said that on Wednesday, Oct. 
19, the FCC security detail was told to 
make the two vacant FCC commissioner 
offices ready for recess appointments. 
“On Thursday, they were moving boxes 
in.’ But Leach said he did not know the 
identity of the possible recess 
appointees. 


Telocator approves private carrier membership 


The Telocator board of directors has 
voted to open membership in the 
association to private mobile com- 
munications carriers. 

The move requires amendment of 
Telocator’s bylaws and must be approved 
by the full membership. Association 
president William Hotes said Telocator 
tentatively is planning a special meeting 
to consider the issue this month. 

Hotes said the removal of regulatory 


George Burton dies 

George Burton, 84, retired captain of 
the Contra Costa County Sheriff's 
Department in California, died Sept. 25. 
Burton, a communications consultant in 
Red Bluff, CA, was believed to be the 
first to establish a mobile radio repeater, 
which he operated in early 1940 on Mt. 
Diablo, which is centrally located in the 
county and towers 3,849 feet. (See 
“Public Safety Credited With Three 
Milestones,” July 1988 issue.) 


VTS-IEEE names McClure president 


distinctions between services offered by 
common and private carriers led the 
board to conclude that the industry 
could be represented best by a single 
organization. 

Telocator initially opened member- 
ship to mobile service affiliates of 
wireline telephone companies more than 
a year ago. Since then, four of the seven 
regional Bell holding companies have 
joined the association. 


Brandle leaves 
E. F. Johnson 


Bob Brandle, senior vice president of 
marketing for E. F. Johnson, Eden 
Prairie, MN, has left the company to 
become president and CEO for Network 
Communications, Eden Prairie. Bran- 
dle has been replaced by Alan Caron, 
who moves up from Inscan, a subsidiary 
of E. F. Johnson’s parent, Diversified 
Energy. 


Stuart Meyer, incumbent president of the VTS-IEEE, fastens the president’s pin to the 
lapel of newly elected president George McClure of Martin Marietta, Orlando, FL. 


The Vehicle Technology Society 
(VTS) of the Institute of Electrical and 
Electronics Engineers (IEEE) has 
selected George McClure of Martin 
Marietta, Orlando, FL, as its 1989 
president. The selection came at the 
group’s board meeting in Dearborn, MI, 
on Oct. 16-19, which was held in con- 


junction with the Convergence Con- 
ference. McClure has been a longtime 
member of the VTS board and succeeds 
incumbent president Stuart Meyer, a 
communications consultant based in 
Vienna, VA, and an MRT editorial ad- 
visory board member. 
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Talk ‘To The Two Old Reliables 
In The 
Industry 


If you’re interested in purchasing 
paging equipment for your business or 
want to invest in an upgrade, you don’t 
need a sales conversation. You need 
experienced, reliable professionals to 
analyze your business requirements. 
And in your business, you can’t afford 
any down time. You need reliable 
service. 


We hope you'll get good advice. 


We hope you’ll talk to the two old 
reliables in the paging industry — 
Ted Faust and the Mark series 
computerized paging terminals at 
Commonwealth Communications. 


Both Ted Faust and Commonwealth 
entered the industry more than a 
quarter century ago. And together 
they’ve helped to shape the future of 
the communication industry. 


Now DOC approved to CSO3 


Ted Faust, Commonwealth’s Vice President 
of Sales and Marketing 


(| ]~COMMUNICATIONS INDUSTRIES, LTD. 


602 Lickinghole Road/P.O. Box 312, Ashland, Virginia 23005 
(804) 798-9128, Fax #(804) 798-5114, (800) 633-8844 
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FCC officials debate flexible use of spectrum 


Peter Pitsch 
. advocates free-market approach to 
spectrum 


Flexible use of spectrum was debated 
at the National Association of Business 
and Educational Radio’s Oct. 9-12 Con- 
ference in Alexandria, VA. In a con- 
ference session, Peter Pitsch, chief of 
staff for FCC chairman Dennis Patrick, 
and Brian Fontes, FCC special assistant 
to commissioner James Quello, pre- 
sented opposite views on spectrum. 
Pitsch delved into the free-market ap- 
proach to flexibility and its advantages; 
Fontes countered that it would be detri- 
mental to the industry for a variety of 
service providers to offer identical types 
of services. 

Larger operations could capitalize on 


business radio operations, if allowed en- 
try, due to more capital and techno- 
logical repertoire, Fontes explained. 
They could force existing service pro- 
viders out of business; the smaller 
operator could not compete with cellu- 
lar, he said. 

Pitsch, however, speculated that if the 
current practice of “over-rigid spectrum 
planning” continues, the industry will 
be faced with “too many channels in the 
wrong places.” Fontes retorted that strict 
spectrum allocation is the backbone that 
molded the industry as it stands today. 
Providing flexible use may create an 
unstable market, he said. 


Brian Fontes 
... Supports strict spectrum allocation 


American Site Network finds antenna sites 


American Site Network has been 
founded by Drunell Gross to offer anten- 
na site location service. Gross uses a 
database formed during 12 years of 
antenna site selection consulting for ma- 
jor carriers. Sites can be located and 
secured for loca], regional and nation- 


wide paging, specialized mobile radio 
(SMR), improved mobile telephone serv- 
ice (IMTS), cellular mobile telephone 
and two-way radio, among other uses. 

American Site Network is at 122 Sec- 
ond Ave., New York, NY 10003; 
212-477-4777. 


APCO region 28: 
Applications have window 


The Region 28 spectrum planning 
committee, which is responsible for 
planning spectrum usage in the area 
from Harrisburg east in Pennsylvania, 
south Jersey and Delaware in accor- 
dance with FCC Gen. Docket 87-112, 
has a two-month window for receiving 
applications for spectrum in the addi- 
tional 6MHz in the 800MHz band 
released by the FCC. 

The window period starts at the first 
of this month and runs through Feb. 28. 
Interested parties should contact their 
APCO frequency coordinator to receive 
the necessary form and additional 
information. 

APCO frequency coordinators for the 
region are: 

© Delaware—Richard R. Reynolds, 
Delaware Office of Telecommunications 
Management, 821 Silver Lake Boule- 
vard, Suite 108, Dover, DE 19901. 

¢ New Jersey—Norman Coltri, New 
Jersey State Police, P.O. Box 7068, West 
Trenton, NJ 08625. 

© Pennsylvania—John Rowntree, 
Department of Public Safety, 100 Grant 
St., Pittsburgh, PA 15219. 


Unipage offers 
two-year warranty 

Unipage, DeSoto, TX, has a two-year 
parts and labor warranty with all its pag- 
ing terminal products. The warranty 
covers all components manufactured by 
Unipage and will be based on a board 
or component exchange program. 

For the owners who purchased the ex- 
tended warranty, the effective date of 
warranty will be extended another year. 


Finally, a synthesized signal generator 
that's designed to help you generate more 
than just signals. Introducing the new 
Ramsey RSG-10. The signal generator you 
can afford, the signal generator that's 
designed to do what a signal generator is 
meant to do—provide a very stable, accu- 
rate, easy to control signal. 

For the price, you wouldn't expect any 
more. But, there is more to the RSG-10. 


An intelligent microprocessor-controlled/ 
programmable memory, for example, 
remembers up to 10 of your most com- 
monly used test set-ups. And unlike other 
units, just one touch of the memory 
exchange button is all it takes to quickly 
shift from one test set-up to another. You 
get more work done, easier and faster. 

At $2495, the new Ramsey RSG-I0 is 
your profit generator. 


RAMSEY ELECTRONICS, INC. 
2575 BAIRD ROAD, PENFIELD, NY 14526 

TEL; (716) 586-3950 

TELEX: 466735 RAMSEY Ci FAX: (716) 586-4754 


Quality crafted in the USA L<¢ 
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Page-Com submits report 
on identity of customers 
sold used radios as new 


Page-Com, Dallas, has submitted a 
report to the U.S. District Court of In- 
diana that identifies approximately 90% 
of its customers for two-way radios that 
possibly were sold refurbished units as 
new. The submission complies with a 
court order stemming from a complaint 
and motion filed by Ritron, Indian- 
apolis, Sept. 2 and a court hearing Sept. 
2. 

The grievance names Page-Com as a 
defendant for allegedly selling used, 
repackaged radios to customers under 
the false representation that they are 
new. Page-Com distributes Ritron's Job- 
com radios and also distributes a two- 
way radio manufactured by Ritron under 
the Page-Com name. 

At the Sept. 21 hearing, Page-Com 
consented to stop selling the equipment 
in question and to notify all possible 
buyers of the refurbished units that an 
exchange would be made at no charge, 
according to Ritron attorney Philip 
Whistler. The regressive action was 
scheduled to take place within 30 days 
of the hearing. 

In the report filed with the court and 
notarized Oct. 24, Page-Com president 
Gary Weber states: “Defendants have 
searched both Page-Com’s computer 
records and invoice file and have been 
able to identify to date the customers for 
approximately 90% of the units at issue, 
In addition, defendants have begun ad- 
dressing envelopes for mailing of the let- 
ter announcing the exchange of radios.” 

In the report, Page-Com states that as 
soon as the text of its proposed letter of 
notice to the potential customers is ap- 
proved, it will begin mailing the letters 
immediately. “Defendants have pro- 
duced more than 1,600 documents to 
plaintiff's counsel, including those 
which identify the customers, including 
addresses and sale dates, for the units 
at issue,” the report states. 

As of press time, a trial date had not 
been set, and Page-Com rectifications 
were not complete. Also, the suit alleges 
that Page-Com falsified FCC labels on 
units, and it is not known whether the 
FCC will investigate this possible 


violation. ih, 


HAND-HELD 

OR MOBILE, 
VHF OR UHF— 
MAKE T AMAXON 


With a ae you can ore 
ean ance and be 


low pri 


; HAND-HELD PORTABLES 

ese 5-watt/4-channel two-way portables 

re compact” and lightweight, yet built tough enough 

_ to perform under rigorous conditions... year after year. 
Inside, there’s advanced micro-circuitry on a durable FR-4 
glass epoxy board. On the outside, there’s a rugged, heat- 
resistant Noryl-19C® case with a die-cast aluminum control 
deck, machined aluminum control knobs, and a metal BNC 
connector. (“HD” models, with a die-cast aluminum 

“H" frame, meet several criteria of MIL-SPEC 810D 

and offer an INTRINSICALLY SAFE option for many 

levels of hazardous conditions.) 

Add to this a complete list of available 
accessories and tone signaling 
options, and it’s easy to see 

why Maxon portables 

are preferred 

around the 


MOBILES 
Maxon’s 30- 
watt/4-channel 
mobile transceivers, 
with their rugged steel 
cabinetry, are only 154” high*- 
allowing easier installations, even 
in smaller vehicles. The faceplate, world. 
microphone and optional auxiliary speaker 
are all made of tough, heat-resistant Nory]-190® 
Plus, all controls feature bright LED indicators 
and are recessed for protection. 
Inside, solid state switching and advanced broad band 
strip technology assure you of spectral 
purity and frequency stability. 

There’s also a wide array of 
available accessories and 
tone signaling options. 

That’s the Maxon lineup... 
superior 4-channel radios, 
built to provide top 
performance for the 
long haul,..and that’s 
why your next order 
should read, “Make it a Maxon?’ 


“Patent 
Des. 292,208 


10828 NW AirWorld Dr, Dept. 100 maxon 


Kansas City, MO 64153 « (816)891 620 ELECTRONICS 


Nory1-I90" iso registered tradename of General Electric © }O84 — Maxon Blectrunies 
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A )/ em ELECTRO-MOUNT 


Designers and Manufacturers 
of Quality Mount Hardware 


800/527-1079 


FAX 713/351-0718 
Houston 351-0700 


Heavy Duty 
Monitor Mount 


Custom Plates Available 


“Hot New” 


8" Flex Mount 


We've eliminated the 
“How & Where" 
in mounting almost anything 
Custom Design Welcome!!! 
23902 FM 2978 


Tomball, Texas 77375 
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A CT update 


ACT Council meets, considers 1989 educational session topics 


The Association of Communications 
Technicians (ACT) is a membership sec- 
tion of the National Association of 
Business and Educational Radio 
(NABER). The ACT Council met Oct. 
12, 1988, in Alexandria, VA, as part of 
the 1988 NABER Fall Meeting. Coun- 
cil members discussed topics for educa- 
tional sessions to be presented during 
NABER's 1989 Annual Meeting in New 
Orleans. 

Topics discussed that may be 
developed into sessions of interest to 
technicians are troubleshooting and 
interconnect. 


Information 
For registration Information about the 


NABER 1989 Annual Meeting, the 
Association of Communications 
Technicians and ACT benefits, call 
800-759-0300. 


Council] member Thomas Dale, of 
Virginia Carolina Communications, 
Henderson, NC, said the suggestion was 
made to hold some of the educational 
sessions for technicians during the eve- 
ning hours. ‘Although nothing definite 
was settled,’ Dale said, “it is a good 
idea to hold evening sessions to help to 
encourage ACT members in the New 
Orleans area to attend.” 


Council ‘mission’ 

The ACT Council was presented with 
its charter and purpose, as approved by 
the NABER board of directors: 

Charter: The ACT Section Council 
was created by the NABER board of 
directors to serve the special needs of 
land mobile radio technicians. The ACT 
Section Council was established to pro- 
vide leadership representation to the 
section. 

Purpose: The primary purpose of the 
ACT Section Council is to promote and 
support professional ethics and profes- 
sional development, and to enhance 
quality performance by communications 
technicians; to inform technicians about 
technical, regulatory and other pertinent 
industry matters; and contribute to 
NABER’s representation before the 


FCC, Congress and the public, and in 
particular: 

(1) to suggest new ACT member ben- 
efits, products and services or general 
programs that will promote asssociation 
membership. 

(2) to assess the impact of proposed 
legislation and regulation that may af- 
fect the technician community. 

(3) to identify technician problems 
and needs that can be met by the 
association. : 

(4) to suggest educational topics de- 
signed to meet the needs of the ACT 
membership section and to suggest ex- 
pert speakers for educational programs. 

(5) to review data on ACT member- 
ship cancellations to help to determine 
the cause, and to assist in program 
development designed to overcome bar- 
riers to renewal. 

(6) to actively promote through in- 
dustry involvement the value of ACT 
membership. 

(7) to serve in an advisory capacity 
to the 7ech7alk newsletter by suggesting 
or drafting articles, technical questions 
and book critiques of interest to 
technicans. 


Council has focus 

“The charter gives council] members 
more direction and focus,” said ACT 
Council vice chairman Gordon Forbes 
of Southern California Edison, 
Rosemead, CA. 

“The charter spells out activities for 
council members, but we want to en- 
courage ACT members to participate, 
too, For example, they can contribute 
articles and “Tech Tips’ to TechTalk. 
They are welcome to attend council 
meetings and to express ideas and opin- 
ions about ACT programs and ac- 
tivities,” Forbes said. 

The vice chairman said ACT no 
longer is in its “start-up” phase. “We 
have some long-term plans to think 
about, such as encouraging some new 
membership on the council.” 

The council discussed ways to pro- 
mote professionalism in the industry, 
one of the purposes expressed by the 
charter. ‘We do not want to come across 
as though we are selling a product or 
service, even though our benefits are 
useful to members,” Forbes said. 


i 


“Dues buy more than subscriptions to 
ACT publications, they buy membership 
in the only professional association for 
communications technicians. We want 
to encourage ACT professionals to con- 
tact one another, to forge network 
friendships and to keep abreast of 
technology at the grassroots level. That 
was the idea of ACT all along. Not just 
to have a council meeting twice a year, 
but for members to receive useful infor- 
mation and direction through TechTalk, 
Business Radio, NABER and ACT and 
by knowing one another, especially 
general members who need to come up 
to speed to become senior members,” 
Forbes said. 


Boosting membership 

The vice chairman said membership 
in ACT as a professional society is one 
step in a technician's career develop- 
ment. “We discussed how to get more 
general members: to reach America’s 
future technicians who come from the 
military, trade schools and the pool of 


You Liked the PK-80? You'll Love the PK-90! 


@ Data rates from 1200 baud, dependent on channel 


bandwidth 


@ Easy datalink trouble shooting with remote contro! of 


PK-90 by radio 


@ Password access ensures system security 


amateur radio operators, to help them 
prepare for the certification test and to 
know when tests are scheduled.” 

The association communicates the ad- 
vantages of professional society 
membership to prospective members 
through a brochure and letters. 

Another brochure is sent as a follow- 
up to new members. It asks how they 
like the association and whether they 
receive publications on time, and for 
other feedback. “We talked about ways 
to encourag: feedback,” Forbes said. 
‘We want all members to participate in 
their professional society by writing 


0 


book reviews and ‘tech tips. 


Advertising 

The council discussed whether 
display advertising should be accepted 
in TechTalk. ‘‘We want all the attention 
we can get from various publications, 
and we want publishers to know we are 
not in competition with them even 
though we print a newsletter,’ Forbes 
said. ‘““We discussed whether accepting 


advertising in TechTalk would make us 
look beholden to anyone.’ The ACT 
Council vice chairman said adver- 
tisements would be a source of revenue 
beyond dues. The additional money 
could be used to promote ACT and to 
support more field work, such as send- 
ing representatives to amateur radio 
“hamfests” and to trade schools. “It 
might also make it possible to pay for 
top quality technical articles in 
TechTalk,’ he said. ‘‘Currently, we ac- 
cept advertisements, but there hasn't 
been a flood of advertisers banging 
down the door.” 

Also on the subject of advertising, the 
council discussed whether TechTalk 
should accept classified advertisements 
from individuals seeking jobs and ser- 
vice shops announcing job openings. 

Forbes said the ACT Council supports 
the “ACT Update” column published in 
MRT. “We do not want the column to 
discourage other publishers from cover- 
ing ACT, nor do we want MRT to feel 
let down when we receive coverage in 


Add the Finishing Touch... 


You Already Own 75% of a Packet Radio Station! 
Add a PK-90 Packet Radio Controller and Send 


Any Text or Data, Error-Free, to a Remote 


@ SMR operation with trunked radio interface 
@ Built-in data encryption for security-sensitive applications 
@ Easy operation using user-programmable macro keys 


@ Host computer contro! language 


@ 12 VDC power allows portable or mobile operation 
@ Easy connection to your computer and radio 


@ 2400 baud and — 40 degree C options 


The PK-90 replaces the PK-80 Packet Radio Controller and brings 
you the above features NEW TO PACKET. Applications range 
from remoting a computer terminal through a radio link to 
control of distant equipment using the PK-90 with inexpensive 
SCADA controllers. You can coexist on a simplex channel with 
other voice or data users. Data 1s error-free, and the untrained 
user can learn station operation quickly. A station can cost less 


than $1000. JUST CALL AND ASK!! 


Ask about the PK-232 and PM-1 for SSB data transmission, 


Your imagination is the only limit. Call John Gates, or circle 
the reader service number, DEALER INQUIRIES INVITED. 


Advanced Electronic Applications Inc. 


PO. Box C-2160, Lynnwood, WA 98036 


(206) 775-7373 Telex: 6972496 AEA 
INTL UW Fax: {206} 775-2340 
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ACT update 


other publications. We want to em- 
phasize our professional socicty status. 
We want all publishers to feel comfor- 
table in covering ACT.” 

Council member Donald Turney of 
Motorola, Pompton Plains, NJ, and 
ACT member Joe Gately of Gately 
Communications, Hampton, VA, also 
attended the meeting. 


Publications 

By now, senior members of ACT 
should have received their copies of the 
TechTalk Plus Fall issue. The newslet- 
ter supplement is issued quarterly. 

The ACT Directory now is available. 
It lists more than 2,000 members for use 
as a networking tool. Each member 
receives a free copy. 


Technician certification 
Of those taking the NABER techni- 
cian certification exam on Sept. 24, 
1988, 64% passed. The list of those who 
passed appears at the right. 
soe 


On Sept. 24, 1988, 51 candidates for 
the NABER technician certification 


passed the exam: 


Tod R. Cahill 
Benjamin F. Childs 
David J. Cross 
Rory J. Cuneo 
Jeffrey L. Day 
Dominic D. Durnin 
Davide Enbom 
Christian Felereisen 
Peter A. Field 
Frederick E. Fitte 
Robert M. Galassi 
Richard A. Geving 
Robert D. Gigliuto 
James L. Greelis 
Jeffrey E. Hamill 
George Holt 
Steven M. Johnson 
Lisa M. Kahn 

John O. Keller 

Lee A. Keller 
Myron D. Kissinger 
Neal A. Kitzman 
Casey S. Leasure 
Lyle Little 


Certified technicians 


Robert M. Marzari 
Kevin M. Mathena 
James K. Mercier 
Todd E. Murdock 
Kevin D. Nicholson 
Peter M. Oparowski 
Mark Oppenhelm 
Tommy L. Overcast 
Armando Perez 
Michael R. Peters 
John H. Rhea 
Ronald L. Rupert 
Allen L. Schaver 
Christopher Schwenn 
Patricia P. Shepherd 
Gerald H. Shoaf 
Edmund P. Simonin 
Steve R. Speed 

Jan Stancel 

Ken Sterling 

Dan J. Stockner 
Gerald L. Taylor 
Garry F. Trimble 
Vance B, Vehrs 

W. Sylvester Waddell 
Christopher A. Watson 


Kent T. Whitehouse 


SMART-MIC® 


THE SMART-MIC® HAS BECOME 
EVEN SMARTER NOW PLUG & TALK" 


FEATURING MEMORY 
WITHOUT BATTERIES 


SMART-MIC* 

FEATURES; 

* Automatic Dialing 

* Last Number Redia! 

* Manual Dialing 

* Sidetone While Dialing 

* Retains Memory Up To 5 Weeks 
Without External Power Source 

* Program Memory Without Transmitting 

* 10 Number Memory Of Up To 16 Digits 
Each (last number redial included) 

* Automatic Mic Muting 

* Automatic PTT 

* All Weather Retractile Cable 

* Crystal Controlied Tones 

* Excellent Electret Mic Elament For 
Maximum Voice Clarity 

* Adjustable Dialing Speed 

* Adjustable Output Levels 


ME LND MB? 688, 


BLACK MAGS ARE HERE! 


Now that you have tried the rest 
Here Comes the Best. 


@ Patented Coating - No Paint! 

#90 Ibs Pull Strength - Large Mag. 

#60 Ibs Pull Strength - Mini Mag. 

@ New BGM Mini Mag fits all standard 
NMO, TAD, KD 1/4 wave, and cellular 
antennas. 

# Many cable and connector options to 
choose from. 


~ 


BG $1665 


“No Rewire For Most GE And Motorola 
Radio Models, Encode Version Only. 


Braco 


9676 N. Loonay Ra- 
PO, Box 1482 

Piqua, Oto 45356 
Phone (513) 773-6255 
FAX (513) 773-8003 


£1988, Bramco, Inc, 


MODEL 2961_ 

OPTIONAL FEATURES: 

OTMF Decode For Seicall 
*Field Programmabie For 
UP To 5 Digits 

*Group Cail & All Call 
*Selectabie Output For A 
Latched, Timed Or 
Momentary Pernod 


BGL $11.50 


OTMF ANI 
*Field Programmable 
*Adjustable Output Level 
*Adjustable Digit Rate 
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D 2495 Pan Am Boulevard 
Elk Grove, IL 60007 

(312) 595-3933 

FAX: 312-595-3951 


AKR 


State of the Art Antennas 


BGM $14.25 


To order call: 


(800) 323-9122 
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Comments are filed with FCC 


Last year, the FCC issued a notice of 
inquiry to elicit comments about 
whether it should require certain trunk- 
ed radio Communications systems to use 
a standard signaling protocol. A stan- 
dard protocol would allow different 
manufacturers’ radios to operate on any 
other manufacturers’ trunked system. 
The inquiry specifically addresses the 
possibility of imposing a standard for 
trunked public safety radio equipment 
made for 6MHz of spectrum in the 
800MHz band, spectrum the FCC 
allocated on June 24, 1986. 

Here is a review of some of the 
comments: 

* Motorola—*Disadvantages to set- 
ting a standard far outweigh the advan- 
tages,” the company’s comment reads. 
Among the advantages the comment 
cites are multiple sourcing and another 
level of interoperability. 

Among the disadvantages are the time 
required to develop the standard; com- 


FCC saddles San Bernardino 
with ‘interface burden’ 


Public safety users in San Bernardino 
County in California have withstood 
protests about their proposed use of 
12.5kHz offset channels in the 8300MHz 
band. Among those who brought their 
protests before the FCC were conven- 
tional and trunked radio users. 

In upholding its decision to permit 
public saftety communications on the 
offset channels, the commission placed 
its heaviest condition upon the public 
safety users: “If the county’s system 
causes interference to existing users, the 
county will have to cure the interfer- 
ence,” the federal agency’s notice reads. 


COM-3 


in trunking standard inquiry 

plexity of the standard; a standard would 
limit further innovation; a standard 
would contribute nothing toward in- 
teroperability with systems outside the 
6MHz of new spectrum and those 
operating in conventional mode; a stan- 
dard would produce inefficient opera- 
tion; and a standard would place a hard- 
ship on licensees already using systems 
incompatible with the standard. 

© Associated Public-Safety Commu- 
nications Officers (APCO)—A standard 
would “impede further technological 
advances,” APCO’s comment reads. In- 
stead, the association of public safety 
radio users wants competing manufac- 
turers to agree voluntarily to offer op- 
tional, compatible equipment. 

© Bendix/King—A standard would 
“provide the foundation for increasing 
the use of trunked channels for data 
transmissions.” The company’s com- 
ment reads that a standard would en- 
courage more companies to offer equip- 


ment. The company offered as an ex- 
ample cellular standards that “have 
resulted in a competitive, growing 
industry. . 

© Las Angeles County—The county's 
comment points out that price reduc- 
tions may result from adoption of a stan- 
dard that encourages more suppliers to 
offer competitive equipment. But it 
reads that interoperability among dif- 
ferent systems would not be enhanced 
greatly by a standard because many law 
enforcement agencies may not want 
others to use their systems. 

¢ North American Philips—A stan- 
dard “would permit fair competition in 
the marketplace for public-safety land 
mobile radio equipment,” the company’s 
comment reads. The comment brings up 
the interoperability question, saying that 
a standard would meet public safety 
agencies’ requirements for communica- 
tions with other agencies within and 
outside their jurisdictions. 


Forest Service rate hikes placed on hold until April 


Responding to Congressional 
pressure, the U.S. Department of 
Agriculture’s National Forest Service 
has delayed implementation of its new 
electronic site land use fee schedule un- 
til at Jeast March 31. 

Hikes of as much as 10 times current 
rates might already have become effec- 
tive, were it not for successful lobbying 
conducted by the National Association 
of Broadcasters. It persuaded Sen. Pete 
Domenici (R-NM) to send a letter ask- 
ing Forest Service chief F. Dale Robert- 
son for a delay so Congress can hold 
hearings about the fees. Land mobile 
radio interests also lobbied for relief, but 


broadcast interests turned the tide. 
Amateur radio operators already have 
won relief from the proposed fee 
schedule, based on the Federal Land 
Policy and Management Act of 1976. 
The law provides for waivers to users 
of federal land who provide benefits 
“without, or at reduced, charge.” 
Broadcasters seek relief from the pro- 
posed fees under the same provision 
because they provide ‘‘valuable public 
benefits free to loca) citizens.” 
Remaining site users fall into three 
categories: common carriers, private 
radio system owners and providers of 
shared private radio facilities. a 


At — ne can put one on 


When you see your techs standing in line 
waiting for the service monitor, you know 
your profit line is parked... and in idle. 
Now, wilh the remarkable low cost of the 
new Ramsey COM-3, you can have a speeds your techs’ testing capabilities, 
service monitor on every bench. COM-3 keeping your profit line moving. ..in full 
can turn wasted idle time into new found _ gear. 

“profit” time. In addition, COM-3 will easily COM-3. The new service monitor that 
turn a profit in the field. Engineered asa —- works harder for less. 


rugged, full featured portable, the re- 
chargeable COM-3 will take your services 
where others can't. And, with its 
advanced microprocessor circuitry, COM-3 


RAMSEY ELECTRONICS, INC. 
2575 BAIRD ROAD, PENFIELD, NY 14526 

TEL: (716) 586-3950 

TELEX: 466735 RAMSEY Cl_ FAX: (716) 586-4754 


, UBA 
Quality crafted in the USA k<¢ 
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Reader’s Choice 


Of all the new products and services 
covered in the May 1988 issue of MRT, 
the ones reprinted here generated the 
most reader requests for additional in- 
formation. If you missed them the first 
time, here is your opportunity to ac- 
quire more information on them: Just 
circle the corresponding Fast Fact 
number on the Fast Fact Card found 
in the back of this issue and mail the 


card to us. 


High-gain pre-amplifier 


covers 20MHz to 1,000MHz 


The RFX receiver, transceiver, 
scanner and instrumentation pre- 
amplifier fits inside existing units to 
offer 13dB gain at a noise figure less 
than 5dB. Electron Processing casts 
the unit in epoxy resins so it may be 
used outdoors or may be subjected to 


high vibration. 
Circle (363) on Fast Fact Card 


Trunked radio boasts 
15W, 8-system capability 


The LTR 8600 trunked mobile radio 
from E. F. Johnson features 15W out- 
put, eight-system trunking, system scan 
and conventional 800MHz channel 
operation. The dash-mount mobile has 
front-panel contro] and external 
EEPROM programming. The unit’s die- 
cast chassis meets military standard 810 


C and D. 
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Portable scanner includes all bands and services 


The AR800 portable scanning 
receiver covers 30MHz to 50MHz, 
lI8MHz to 136MHz, 140MHz to 
175MHz, 436MHz to 512MHz and 
830MHz to 950MHz. The coverage 
includes police, fire and emergency 
bands, plus new services available 
above 800MHz. The Ace Com- 
munications unit comes with a 
rechargeable battery, charger, antenna 
and carrying loop. 
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Scanner antennas deliver improved 800MHz performance 


Scanner antennas from Antenna 
Specialists deliver improved perform- 
ance up to 1,000MHz. Models 
MON-52 (mobile) and MON-58 (base 
Station) feature Micro-Choke to pin- 
point resonance at 800MHz scanning 
frequencies and concentrate the ver- 
tical pattern at a low angle for 
maximum-range monitoring. The 
antennas cover 25MHz to 1,000MHz. 
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Tone-remote console 
monitors as many as 6 sites 

Model C-516 tone-remote console 
from Vega provides Fl and F2 monitor 
control of as many as six remote base 
stations. The control system features 
complete line-termination circuits for all 
six Circuits and summing circuits to per- 
mit simultaneous monitoring of all 
channels. 
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Lowband base radio 
offers 60W output 

The TKB-620 lowband desktop base 
radio from Kenwood offers nine semi- 
duplex channels, modifiable to 16 semi- 
duplex channels. It has 60W output and 
spans 29.7MHz to SOMHz. Features in- 
clude synthesized channels, TCXO, 
heavy-duty internal die-cast chassis, 
noise blanker and LED display. 
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Radio modems are offered 
in simplex, duplex 


Radio modems from Solid-State 
Communications used to provide 
wireless digital communications among 
personal computers, data terminals, 
peripherals and other computers are 
available for simplex and duplex opera- 
tions for as far as 10 miles. Models can 
be used for pulse code modulation 
telemetry and remote control, as well. 

Circle (355) on Fast Fact Card 


pu 


76 Mobile Radio Technology January 1989 


Microwave line supports 
short-haul applications 


A line of microwave products from 
Microwave Networks supports short- 
haul solutions for common carriers and 
private users with medium capacity re- 
quirements. The MicroNet 18 line of 
products are ideal for last mile or first 
mile communications links with tunable 
RF transmitter and receiver units, Prod- 
ucts include radios for transmission of 
voice, data or video traffic. 
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ATI-100 
$249-$369 


© Full, Half-Duptex or Simplex operation 
* Electronic voice delay 

© Desk or Rack Mount version 

« */# Connect/ Disconnect 

* Regenerated Tone or Pulse Dialing 

* Direct Voice Dispatching 

* Selective Calling (DTMF-DTMF) 

* Mobile Activity and Timeout Timer 

* Ringout or Auto Answer on 1-4 rings 
¢ Busy Channel Ringout Inhibit 

= Transorb Lightning Protection 

* Front Panel station LED's 

¢ COS polarity reversal 

© 12 VDC powered 


Oscilloscopes offer scale illumination 


Two oscilloscopes from Goldstar 
Precision Company features a 6-inch 
CRT display with internal graticule, 
scale illumination and photographic 
bezel. The OS-7020 is a 20MHz tester, 
and model OS-7040 is 40MHz. The 
units have a stable, Jow-drift design, TV 
sync separation circuit, X-Y mode, high 
sensitivity, calibration indicators, gold 


contacts and a steel case. 
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Nationwide pager 
features autodialer 

With the MBS-88 nationwide pager 
from Cue Paging Corporation, users 
can verify system status, including out- 
of-range signal and low-battery indica- 
tion. Messages can be reviewed in 
descending order of receipt. The unit 
has automatic backlit display and an 
autodialer, and it has storage capacity 
of five 12-digit messages. 
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Cellular marine antenna 
has 5dB gain figure 

The CMSI1182 is a three-element col- 
linear cellular marine antenna from Ora 
Electronics that offers 5dB gain and 
features a signal emission pattern with 
no gain variations in any azimuth. The 
fiberglass and nylon antenna fits all stan- 
dard |-inch to 14-inch marine mounting 
hardware. 
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ATi-300 


AUTOMATIC TELEPHONE INTERCONNECT 


TWO NEW INTERCONNECTS 


ATI-300 
$495-$595 


© All of the Features of ihe ATI-100, plus: 


* Local and remotely programmable via DTMF 


* 35 programmable ANI's (Local or remote) 
* Verified Global or AN| Access 

© Verified Positive Disconnect 

* Toll restriction per user (local or remote) 
© Two-lone pager 

© Contro! Station capabilities 

° DTMF. CTCSS. 2-tone Selective Call 

* Mobile-to-mabile Selective Call 

® Verified Repeater Access 

* CWID-Local or Remote Programmable 

* Channel Monitor Capabilities 

* DTMF or Rotary Overdialing 


* Programmable Voice afler Page 

¢ Auxiliary Relay for Channel Control 

* Three Programmable Relays for Remote Control 
¢ Busy Signal Disconnect 

¢ Dial Tone Disconnect 

* Telco Go-ahead Tone (Programmable) 
* Dip Switch Programmable Timing 

¢ Dip Switch Selectable Features 

© Simpiex Electronic Voice Delay 

¢ Half-Duplex Privacy Modes 

© Busy Lockout 

© Programmable Secret Access Code 

¢ Unique Station Signalling Tone 

* All Features are standard 


2403 Commerce Lane 
Albany, Georgia 31708 
Telephone: 912-883-4703 
Toll Free: 800-652-9296 


DATA 
SIGNAL 


INCORPORATED 
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New products 


Trunked mobile contains 16-system select, scan 


Circle (322) on Fast Fact Card 


Portable data terminal 
weighs 3% pounds 

The 6100 portable data terminal from 
Mobile Data International offers a 
backlit screen and about 9% hours of 
operation with a rechargeable Nicad 
battery pack. The unit is compact and 
weighs 344 pounds. The 6100 has a 
40-character by eight-line alphanumeric 
LCD. 
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a AFFORDABLE 
VEHICULAR REPEATERS =, 


The LTR 8620 800MHz trunked mo- 
bile from E. F. Johnson offers 
16-system select, system and group scan 
and EEPROM programming. The mo- 
bile operates on as many as 16 trunked 
systems with 20 channels per system or 
as many as 160 channels. The mobile 
has dual system capability and can op- 
erate in repeater talkaround mode. The 
trunk-mount unit has 35W output and 
meets military standard 810C. 


Pocket power inverter 
produces constant 100W 


The pocket power inverter from Stat- 
power Technologies Corporation pro- 
duces 200W peak and 100W constant 
power. The 12Vac to 115 Vac power in- 
verter features a low-battery alarm and 
has an automatic low-battery cutoff. It 
has a solid-state design, silent operation, 
high starting surge and regulated output. 
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Patents Pending 


Encoder-decoder offers 
custom memory programming 


The TS-32P CTCSS encoder-decoder 
from Communications Specialists 
allows more tone versatility than earlier 
models. Service shops can specify any 
32 tone frequencies from 1.5Hz to 
255.0Hz. The unit features custom 
memory programing; it can be config- 
ured to provide multitone switching of 
as many as six tones without requiring 
diode networks. The encoder-decoder 
operates on 6Vde to 25 Vdc. 
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CAR BODY ANTENNA 
TUNER (CBAT™) 


MODEL: CBAT™-01 


WHEN YOU NEED PORTABLE COVERAGE: 
IN BUILDINGS - 


— LJ 


m> ON TRUNKED SYSTEMS 
<i _ 


AT LONG RANGE - s+ IN ROUGH TERRAIN 


VERSATILE » Compatible with most mobiles, including trunked. 


EASY TO INTERFACE - Plug-in and wire-in adapters. 
Step-by-step instructions included. 


RUGGED - 18 ga. steel housing. Foam padded RF section. 


RELIABLE - 3rd generation design. 
One year parts and labor warranty. 


SIMPLE TO USE - Power On/Off. Positive no-vox keying for 
minimal operator training. 


EASY TO SERVICE - Complete service manual included. 


Seu X TENDA- COMA] MAKE YOUR PORTABLES 
eum XTENDA- COMMS, Bea FINGER 
SWEET 


Electronics Corp. 


P.O. Box 103 
Waterloo. IL 62298 


Circle (68) on Fast Fact Card 


618-939-3870 


78 Mobile Radio Technology January 1989 


NO VISIBLE ANTENNA — This car is using 
the CBAT™-01 Car Body Antenna Tuner. 


No visible antenna showing. Your car body is the antenna 
Tunable to a 4 MHz window from 120-175 MHz 

VSWR 1/1, gain unity as in a dipole, 50 W 

Totally concealed within the car 

No unsightly holes to devalue your car 

No tip-off to the thief that valuable equipment is inside 
No deterioration with weather or car wash 

No need to remove the antenna for car wash 

Ideal for pollce surveillance and unmarked cars 

Another high technology product by MODUBLOX 


Call or Write TODAY 
for Details and Free Brochure 


MODUBLOX & CO., INC. 
2167 CALLE GUAYMAS 
LA JOLLA, CA 92037 
(CA) 800-433-4977 

(US) 800-525-2283 

(619) 456-0016 
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Precast buildings offer 
turndown roof design 


A precast concrete building from 
Easi-Set features an upgraded turndown 
roof design that caps all walls and has 
a built-in drip feature. The design in- 
cludes an adjustable overhead door 
holder and an aluminum entry. The 
steel-reinforced concrete building meas- 
ures 10’ x 12’ with a 750-cu. ft. interior. 
The building is maintenance-free. 
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Alarm system monitors as many as 24 sites 


The Protek-24 remote transmitter site 
monitor, control and alarm system re- 
ports more than 100 electrical points. 
The unit has automatic and remote con- 
trols and includes intrusion alarm, audio 
monitoring, transmitter power output 
and VSWR, on-the-air testing and site 
surveillance. The PageTek unit monitors 
as many as 24 transmitters. 


Tone converter card 
yields various formats 

Model 2491 tone converter card from 
Lucas Ledex changes DTMEF code to 
CTCSS, two-tone sequential or four- 
tone paging and selective call formats. 
The unit monitors one contact closure 
and automatically sends programmed 
paging or selective call code when the 
proper DTMF codes are received, upon 
local keyboard entry or local contact 
closure. 
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The Innovators In 
Tone Signaling 


Single Digit Touch-Tone™ Decoder 
® Decodes 0-9, *, #, A,B,C, D 

® 16 Open Collector Outputs 

® Oulpuls can be Latched or Momentary 


® Only one Output can be on at one time 
© 24 Pin Socket provides all [nputs and Outpuls 


e on P 
Z VokoVovavetever 
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Desoldering station 
operates on shop air 


Model 7200 Endeco power vacuum 
desoldering station from Leads Metal 
Products operates on shop air— 
40-pound minimum required. It features 
a rapid vacuum that cools component 
leads quickly. The desoldering iron 
operates at 40W and idles at 20W. The 
nylon-coated station comes with eight 
tip sizes, cleaning tool, sponge and 
spittoon. 
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CS101E—2805 Hz, 1500 Hz, 1800 Hz 

® Dipswitch programmable 1 to 8 digit phone number 

® Variable digit length all call & group call 

® Anti-falsing—invalid digit reset 

®@ Command reset, single or multiple digit 

® Transponder—acknowledge tone back to calling party 


®@ No levels to adjust 


®@ 2400 Hz ring tone & answer back tone 
® Positive or negative squelch output 


® Command Resetable Call Light output 
® Microphone Hang-up reset & Unmute 
® Momentary output to drive Horn Relay 


AIDIAN ELECTRONICS, INC. 


2302 EAST 22ND STREET. TUCSON, ARIZONA 85713 (602) 884-7981 TELEX 910-9521173 
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New products 


Digital paging decoder 
tests, analyzes terminal 

The Interceptor system digital 
radiopaging decoder from Statistical 
Control Systems tests paging terminals 
and analyzes paging system statistics. 
The system integrates digital signal pro- 
cessor technology with a_ software 


Ear mic is available 
for 5 groups of radios 

The EM-1S50 Ear-Mike from 
Magnum Distribution comes with an 
interface cable that is dedicated to a 
single radio. The mic is limited to five 
groups of commonly used two-way 
radios. The mic is not a bone mic and 


it is not rated intrinsically safe. 
Circle (401) on Fast Fact Card 


package to form a diagnostic system. 
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RF POWER 


One Billion Watts In Stock 


Make RF Gain your one stop source for RF 
Power Tubes and Transistors 


We have the largest inventory of RF Power 
Transistors and Electron Tubes cross-refer- 
enced to OEM part numbers, along with 
Amplifiers/Converta-Portables and Closed 
Circuit Television for the communications 
industry. 


Plus we ship 90% of all orders the same day 
they are received. 


R F Gain, Lid. 


A Richardson Company 


416 South Long Beach Road 
Rockville Centre, NY 11570 

(5146) 536-8868; (800) 348-5580 
Telex: 6852380; FAX: (516) 872-4450 
Corporate Headquarters: 

(342) 232-6400; (800) 323-1770 


LOW 


ioss TRANSMITTER COMBINERS 
RECEIVER MULTICOUPLERS 
150-450-800 MHz Ty 


DUPLEXERS and CAVITY FILTERS, 
including our patented B,, B, CIRCUIT * 
FILTERS, for all bands within the frequency 
range of 30 to 960 MHz. Investigate this 
complete line of high performance products 


CALL 
817/848-4435 


WACOM § i. coxone 
PRODUCTS, INC. | waco, Texas 76702 + 817/848-4435 
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Secondary surge, lightning 
arrestors are offered 


Eight models of UL-listed secondary 
surge and lightning arrestors are 
available from Tytewadd Power Filters. 
The arrestors install directly inside main 
or subdistribution electrical panels. One 
unit, or unit series, connected in one 
side of any two- or three-pole breaker 
protects the panel and electrical environ- 
ment from surge and spikes as moderate 
as 130V to lightning-induced surges 
developing 15,000A. 
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Desoldering tips 
feature angled design 


Desoldering tips from Pace incorpo- 
rate an angled design, and the tips can 
be used with any of the company’s sol- 
der extractors. A variety of inside and 
outside diameters are available. Tips 
come five to a package. 
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MODEL 890TT 
DIMF — today's 
most advanced 
multi-function 
DTMF mic. 


User friendly, 
multi-function 
keypad for 
quick, easy 
interconnect. 


qRugged, reliable 
performance 
under the most 
extreme operating 
conditions. 


MODEL 590T 
Transistor-Amplified 
Dynamic Handheld 
Microphone. 


BAA PEE BROS 
EVEWEULEIWEN 


Circle (73) on Fast Fact Card 


New products 


Equipment shelters 
sustain fire, vandalism 


Equipment shelters from KONtek In- 
dustries are made with fiberglass rein- 
forced concrete or structural lightweight 
concrete. Portable and permanent 
buildings are available on a turnkey 
basis. The buildings require low 
maintenance and are vandal and fire 
resistant. Installation time is minimal, 
and the buildings are energy efficient. 
The buildings feature a modular design. 

Circle (392) on Fast Fact Card 


Portable is designated 
intrinsically safe 

The LQH synthesized portable series 
radios from Bendix/King is rated in- 
trinsically safe for Class 1, Division 1, 
Group D and nonincendive for Class 1, 
Division 2, Groups A,B,C and D when 
used with approved battery packs 
LAAOIOI, LAAOIO7 and LAAIO8. The 
portable is available with two or 14 
channels with 2W or SW output. 
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Paging terminals access 
nationwide service 


Models 2100 and 2200 paging termi- 
nal from Zetron provide connection to 
Network USA's nationwide paging serv- 
ice on 152.48MHz. Digital display mes- 
sages and tone-only alerts can be sent 
toll-free from any U.S. location to radio 
carriers equipped with the terminals and 
a Satellite receiver from Network USA. 
The paging terminals are expandable 
and feature multitrunk applications. 
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Just 30 seconds—that's all it takes to 
get a mobile system up and operating if cord 
failure occurs. ModuLink System | from 
Shure makes it that fast, because micro- 
phone and cordset are separate 

modular units. 


ModuLink System 1 is 
the first cost-effective 
mobile microphone/ 
cordsel system designed 
to reduce your inventory 
and improve your service 
efficiency. Now you can 
simply stock cordsets and 


a single line of micro- 
phones for all the radios 
you use and service. 


ERGONOMIC DESIGN. 
ModuLink microphones 
feature Top-Talk Sound 
Channels™ which end 
muffled voice input if 
the user grips the mic 
from the front. 


SET LEVELS FAST. 

Now, adjust audio with- 
out opening the mic or 
the radio. Level is easily 
set through external 
access port (A). Cord- 
set can be quickly 
released from mic via 
access port (B). 


For more information about MODULINK 
SYSTEM 1, call toll-free 1-800-257-4873 
(in Illinois, call 1-800-624-8522), Or fill 
out and mail coupon below. 


SHURE BROTHERS INC, d 
I Communications Products, Dept. 1511 | 
| 222 Hartrey Avenue, Evanston, IL 60202-3696 | 
| YES, please tell me more about ModuLink | 
| System 1. 
| Name a 
| Title _ —— 
| Company 
| Address 
| City. State Zip 
| Phone 


AREA CODE MRO19M | 


| | st 
| REAP EE ERE | 


‘edieasirihintnerelabelin 
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New products 


Synthesized mobiles offer as many as 320 channels 


Trunk- and dash-mount synthesized 
mobiles from Midland LMR are 
available in 30MHz to 36MHz, 36MHz 
to 42MHz and 42MHz to SOMHz 
bands. The Syn-Tech II mobiles feature 
as many as 320 channels that are pro- 


ty, programmable switch, non-scan 
priority channel monitoring and scan 
expander that enables an operator to add 
programmed groups and delete or add 
back channels. RF output of 25W to 
50W is adjustable. 


grammable in 16 groups. Other features Circle (351) on Fast Fact Card 


include channel scan with dual priori- 


SERVICE MONITOR 
MEASUREMENTS MODEL FM 110 


¢ Covers all business channels from 30MHz to 512MHz 


¢ Monitor: 2uV, frequency error display, scope deviation display 


e Generator: Calibrated output up to 10mV, 
Sinad display 


¢ Built-in Tone Generators 


AMAZINGLY LOW INTRODUCTION 
PRICE OF ONLY 


$1485.00 


FOB - BATESBURG, SC 


WE ACCEPT VISA, MASTERCARD & AMERICAN EXPRESS 


AIE CORPORATION — MEASUREMENTS DIVISION 


PO BOX 70, BATESBURG, SOUTH CAROLINA 29006 (803)532-9256 
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42-50 MHz all solid 
state, 100 watt, Tone 
Remote, Quiet Channel, 


with 2nd receiver 


$9950 


Many other models available 
Cabinet styles may vary 


Excellent Condition 


enlie elleckromiies.. ME... 


P.O. Box 11-Hiler Branch, Buffalo, NY 14223 
(716) 833-8400 Ask for Bill Ryan 
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Power meter spans 
30kHz to 26.5GHz 


: aa 


we Sana 
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Model 6960A power meter from 
Marconi Instruments has a frequency 
range of 30kHz to 26.5GHz and a power 
range of +20dBm to —70dBm, exten- 
dable to +37dBm. Dynamic range is 
0.1nW to 100mW at frequencies from de 
to millimeter waves. 
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Base station handles 
as many as 9 channels 

The TKB-720 VHF desktop base sta- 
tion radio from Kenwood uses 
EEPROM and provides as many as nine 
channels. RF output is 50W, and the 
radio features front-mounted speakers. 
The radio spans ISOMHz to 174MHz 
and has an internal die-cast chassis. 
Other features include front-panel 
layout, LED display and modular 
construction. 

Circle (411) on Fast Fact Card 


Instant recall recorder 
logs as many as 32 minutes 


a 
- "sie Hef 


Mode! 21 instant recall recorder from 
Zetron records and replays conversa- 
tions on radio channels or emergency 
telephone lines. The unit provides as 
many as 32 minutes of message storage. 
It is available in a single housing or 
remote unit with a separate control 
panel. For dispatch centers with E911, 
model 21 can be equipped to record the 
ALI screen data along with voice 
conversation. 
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Data display pager 
can be coded, changed 

The PGR5000 data display pager 
from NEC America allows operators to 
erase and change codes and user options 
in the field. It weighs 3 ounces and has 
a character memory of 120 digits or 12 
separate messages as long as 10 digits 
each. An alert tone and LED light flash 
indicate an incoming message, which is 
displayed on an LCD display. 
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Batteries, analyzers 
offered for cellular 


Cellular phone batteries, chargers and 
battery analyzers are available from 
Alexander Batteries. The CLIOOQOAE 
battery is rated at 9.6V with 1.0Ah 
capacity and works with the Nokia 


Cityman cellular phone. The 
CL60000B, rated at 7.5V with 1.0Ah, 
and the CL4003B, rated at 7.5V with 
1.0Ah capacity, fit Motorola 800 series 
cellular phones. 

Tri-analyzers are available in three 
sizes: the TA6500-II, a six-unit model; 
the TA3500-II, a three-unit model; and 
the TAISOO-II, a single-unit model. 

Smart Charger battery chargers are 
available in three sizes, as well. The 
SM62000 is a six-unit model: the 
SM32000 is a three-unit model; and the 
SMI12000 model is a single unit. 
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Digital voice repeater stores 
as many as 18 messages 

The DVR 1001 digital voice repeater 
from Spilsbury Communications in- 
cludes sjmultaneous record and play- 
back; alphanumeric display; instant se- 
lection of desired message playback; 
and pause and save functions. The unit 
stores as many as 18 messages in stan- 
dard or save modes. The repeater pro- 
vides 5W audio. 
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Roaming mobile phone 
switches signaling formats 


oor 


The advanced roaming mobile phone 
from Telemobile can switch signaling 
formats and automatically change scan- 
ning frequencies from telco to RCC in 
the assigned VHF frequency bands. The 
phone resembles a cellular phone and 
features alphanumeric display, memory, 
autodial and channel stepping controls. 
It comes as a cellular-style mobile or 
briefcase unit. As many as 10 signaling 
formats can be programmed with the 
option of having additional phone 
numbers programmed so that the user 
can have service in more than one area. 
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Trunking system has 
speech encryption option 

The 16 PLUS digitally trunked radio 
system from General Electric is now 
available with GE’s Voice Guard speech 
encryption as an optional overlay. 
Speech encryption may be added to any 
or all channels of mobiles and portables 
in the system. Signaling and encrypted 
speech use 9.6kbit datarate. 
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Synthesized portable 
offers 20 channels 

The RSP500 VHF portable from 
Regency Electronics features 20 pro- 
grammable channels. The synthesized 
unit offers track tuning, fast scanning 
and SW RF output, switchable to 1W. 
It scans through its 20 channels at a rate 
of 40 channels per second. Digitally 
coded squelch (DSC) is built in, and the 
two-way hand-held incorporates 
surface-mount devices. 
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time. It’s time to 
call and order! 


1-800-258-3860 
Or through your 
favorite distributor. 


aim == CORPORATION 
48 Perimeter Road 

Manchester, NH 03108 603-627-7877 
FAX 603-627-1764 TLX 4949472 
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New products 


Lightning strike counter 
tallies current surges 


The LSC-2 lightning strike counter 
from PolyPhaser plugs into a wall outlet 
and counts surges that exceed +200V 
with | joule of energy. The unit is cir- 
cuit breakered and non-resetable and 
has internal surge protection. It will 
count as many as | million surges. 

Circle (339) on Fast Fact Card 


Cellular vehicular antenna attaches via suction cup 


The Delta CMS808 cellular antenna 
from Ora Electronics is suited for tem- 
porary installations on glass surfaces in- 
side the vehicle. It attaches with 
detachable rubber suction cups, and for 
permanent installations, it comes with 
a strip of two-faced tape. The aerospace- 
type design is unique to the antenna. 
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Digital multimeters have 10A resettable fuse 


Circle (400) on Fast Fact Card 


Digital multimeters from Goldstar 
Precision Company come in four 
models in the 6000 series. The models 
feature audible continuity, 10A resettable 
fuse, low-battery indicator, overload 
protection and ac/de indicator. The 
DM-6133 is a manual, dial-type meter. 
Autoranging models include DM-6135 
and DM-6235, which has a memory 
feature and selectable range. Model 
DM-6335 is an autoranging unit and has 
memory, selectable range and data hold 
memory features. 


KEPRINTS 


Interested in ordering article reprints 
out of this or another issue?* Reprints 
can be excellent learning tools for your 
technical staff and great marketing 


tools for your sales staff. Call or write 
Kelly Hawthorne at Intertec Publishing 
Corp., P.O. Box 12901, Overland Park, 
KS 66212; (913) 888-4664. 


*Minimum order 500 copies. 
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Bandpass filters fit 
450MHz, cellular bands 


Bandpass filters-preselectors from 
Wi-Comm Electronics are available for 
the 450MHz and cellular bands. BP451 
is a helical filter, and the other three 
preselectors are interdigital. The 
preselectors are intended for base sta- 
tion applications and _ receiver 
multicouplers. Standard connectors are 
female; other connector options are 
available. 
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900MHz mobile provides 
privacy, call queuing 
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The GE-NET TMX mobile from 
General Electric offers immediate and 
automatic channel access, privacy, call 
queuing, and group and individual ID 
assignments. The 900MHz digitally 
trunked mobile operates on the GE- 
NET 900 system. Other features include 
tugged construction, SW amplified 
speaker, four area-group combinations, 
multigroup decode, PC programming 
capability and power-up self test. 
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Transportable bag comes 
with or without battery 


The Cellpac soft pack transportable 
bag from Cellular Wholesalers is 
designed for use with any Motorola 
Minitac or “KS” series phones. It is 
available with or without a battery, and 
the bag is water-repellent. Cellpac pro- 
vides as much as 70 minutes of talk time 
or eight hours of standby. It comes with 
wiring harness, assembly plate, cigarette 
lighter adapter and charging cord. 
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Touch-tone phone doubles 
as alphanumeric terminal 

A Touch-tone telephone can be 
transformed into an alphanumeric pag- 
ing input terminal with technology 
developed by Cue Paging Corporation 
and Fon-Ex. The system uses single- 
stroke per letter entry of alphanumeric 
messages via Touch-tone phone 
keypads. Once a message is composed, 
a simplé command allows the caller to 
transmit it directly to the paging switch 
for broadcast to the pager. 
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Dispatch ‘trunking’ format provides privacy advantage 


The Fujitsu intelligent channel access 
(FICA) uses existing repeaters and Fu- 
jitsu Ten PLL mobiles to provide con- 
ventional repeater customers with 
mobile service similar to SMR service. 
From two to five repeaters can be con- 
figured to emulate trunked system 
operation; however, because the mobile, 
not a central processor, controls fre- 
quency selection, the channel access 
system does not fall under the RC’s 
definition of trunking. Thus, it may be 
used with shared repeaters, regardless 
of the frequency band. 

Customer benefits include privacy 


between mobile units, multiple channel 
access via “trunking,” individual or 
group signaling, high-speed DTMF 
commands, busy-channel lockout and 
audio muting. 

Dealer benefits include the upgrading 
of radio equipment in present use, a ser- 
vice more appealing to business users, 
and the ability to lock out mobiles. 
Repeater operators gain the increased 
capacity or grade of service that results 
from automatic channel selection. 

Programming the dedicated DIMF 
ANI sequence is done via a DIMF 
keypad input on each mobile board. 
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THE 
WORLD'S 
LARGEST 
Sn 
TELEPHONE 
INTER- 
CONNECTS 
AND 
| Hay TO | 
USE THEM! 


Pom 
v 
URE MOME eT ENCONmE CY 


FREE 
Write or call today for “Your’Personal 
Telephone Interconnect Planning 
Guide” — an informative booklet 
brimming with useful information on 
how to connect your radios to the 
public switched telephone network, 
system characteristics, types of 
interconnects, installation of inter- 
connects, FCC licensing and more. 


Make The RIGHT connection 


Communications 
Electronics 
Specialties, Inc. 


931 S. Semoran Blvd./Sulte 218 FAX: 
Winter Park, Florida 32792 407-679-8110 
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New products 


Cellular mobile changes to portable for travel 


The FM 9210 cellular mobile 
telephone from Philips RCS transforms 
to a portable unit with a few, simple ad- 
justments. The antenna and handle are 
attached to the unit for portable installa- 
tion, as well as the battery pack. A 
mounting cassette holds the phone in the 
vehicle. The phone offers LED display 
with as many as 16 digits, user prompts, 
call time/cost function, external horn 
alert, 60-number memory, audible in- 
dicators and hands-free operation. 
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Adapter enables Type I 
interconnection 


The Hark MF adapter allows com- 
patibility with Type II interconnection 
requirements. The adapter allows DID 
trunk users to gain faster system 
through-put of calls. 
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Paging terminal handles 
Expanded alphanumeric message 
lengths may be added to Common- 
wealth Communications’ Mark series 
of paging terminals. The terminal ac- 
commodates message lengths of as 
much as 1,000 characters in RPC1 (for- 
merly POCSAG) and Golay formats. 
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Tester incorporates 
spectrum, network analyzers 


we 
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The FSAC tester from Rohde & 
Schwarz offers a spectrum analyzer, 
network analyzer and calibration 
receiver in one unit. The instrument 
covers 100Hz to 1.8GHz, and its uses in- 
clude measuring field strength, testing 
antennas and cables, and radio- 
monitoring. 

Circle (358) on Fast Fact Card 


DO YOU FEEL LUCKY? 


YOU CAN’T BEAT THAT! CAN YOU AFFORD DOWN TIME? 


Inadequate Grounding and Lightning Protection 
can result in Down Time and other costly losses - 
Most importantly possible loss of customers. 
YOU CAN GET LUCKY and also reduce Down Time 
when you CALL HARGER for: 


The ALL NEW 1989 Synthezised 
series of Tranceivers covering: 
FM30 — 512 MHz 
VHF AM 108 — 136 MHz 


: Coaxial Lightning & EMP Suppression. 
Portable, Mobile and Base 


Surge Protection for A/C Panels. 

Ground Electrodes - Copper Clad or Stainless. 
Single point grounding bars. 

Bare or insulated Grounding Conductors. 
Tinned Conductors - Solid or Stranded. 
Cadweld Exothermic Weld Connections 
Prefabricated Bonding Jumpers. 

Customized Grounding Packages. 

Copper Bus Bar, Lugs & Connectors. 


(LM 2206 


VHF — $169.00) (BA 2206 VHE — $189.00) 


OOO0o0o0ododaoddono 


Synthex Communications USA 

Sales & Service Office 

3909 SOUTH MARYLAND PARKWAY,#402 
LAS VEGAS, NEVADA 89119 

TEL: (702) 731-1516 

TLX: 180051 LSV, 298767 BIGHQ 


LIGHTNING PROTECTION AND 
GROUNDING EQUIPMENT BY: 


RARGER 


Phone 
(\ Lightning Protection, Inc. (312) 362-4848 
SPECIALIZED TO MANUFACTURE 551 North Avenue Fax No. 


PRODUCTS FOR 
THE O.E.M. INDUSTRY 


Libertyville, IL 60048 (312) 362-3519 
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Data interface modem allows individual address 


The LTR data interface modem from 
E. F. Johnson automatically switches 
the LTR mobile and repeater between 
voice and data communications modes. 
It offers individual modem address 
capability, automatic retransmission re- 
quest, forward error correction, 4,800 
baud or 1,200 baud operation and block 
data transmission. 
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Fixed attenuators span de to 2,000MHz 


High-power fixed attenuators from 
JFW Industries are available in de to 
2,000MHz. The units in 5W and [OW 
are available in 1dB to 20dB values; 
3dB, 6dB, 10dB and 20dB are stock 
items. 
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Remote power monitor 
checks as many as 6 channels 


The remote power monitor from Tri- 
dent Micro Systems monitors forward 
and reflected RF power on as many as 
six channels. The unit also tracks 
temperature and as many as six voltages. 
Alarm conditions for each channel of 
each power monitor can be set, and the 
unit has six uncommitted open collec- 
tor outputs that can be used to control 
other equipment at the site. 
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Universal network interfaces 
reformat paging data 

The UNI-I and UNI-2 universal net- 
working interfaces from Spectrum 
Communications & Electronics install 
between any pair of different manufac- 
turers paging systems and reformat pag- 
ing data to suit another system. The in- 
terfaces can perform conversions 
simultaneously from system A to B and 
another set from system B to A. UNI-1 
is a PC-based package with full univer- 
sal networking software and all required 
interface circuitry. UNI-2 is a disk- 
based universal networking software; 
specifications governing the selection of 
an appropriate PC into which UNI-2 
software can be installed are available. 
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Bases, mobiles, portables 
meet 82IMHz trunking specs 

National Public Safety Planning Ad- 
visory Committee (NPSPAC) versions 
of General Electrie’s digitally trunked 
public service stations, mobiles and 
portables are available. Encryption 
works on the narrow NPSPAC channels 
and will be offered with base stations, 
mobiles and portables. 
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Fiberglass cellular antenna 
offers 7dB gain for marine 


The CMRII80 is a four-element col- 
linear marine cellular antenna from Ora 
Electronics. Enclosed in fiberglass, the 
antenna offers 7dB gain. It fits standard 
marine mounting hardware. 
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Trunk concentrator processes 
4 to 32 callers at once 


The store-and-forward trunk concen- 
trator (SFTC) for radiopaging and voice 
mail service providers acts as a stand- 
alone system. Made by Real Time 
Strategies, the unit processes from four 
to 32 simultaneous callers while 
forwarding completed requests to the 
host terminal. 
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The 
Reach 


Voice 


Pager 


MADE IN U.S.A. 


You can not buy a better 
pager at any price 


FEATURES: 

* Crisp, Clear Audio 

* Unsurpassed Sensitivity 
* Rugged Case and Clip 

* 24 Hour A Day Operation 


No battery charging 


(Several months continuous service on 
a single throwaway battery) 


(Reach) 


P.O. Box 308, Lexington, NE 68850-0308 


TWX 910-960-4741 (308) 324-6661 
FAX 308-324-4985 (800) 445-0007 


#1} Year Warranty 
(parts and labor) 
* Choice of Several 
Code Formats 


REACH 
ELECTRONICS 
INCORPORATED 
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NEW!! Triumph 
2-Way Radio 


Guaranteed Performance 
Sf 


Drop-In Charger 
with Every Unit 
Introductory Ofer 
Qry's Lomited. 


+ 6 Watts 4 Channels. 
Excellent Sensitivity 1 32.V 
fa 12db Sinad) 

* Basic Unit includes 
450 MAH Rechargeable 


* Extremely Compact 
Only 5-2 Hx2*2 Wal? D 


BC-105 Total Pnce, ~ 
Basic Unit Freight Prepaid palpi aetdeideae EDS 


$ .00 + Frequency Range 150 174. Exira channels 
installed a1 $25.00 ea Full range 


olaccessones and ophons available. 


Battery, Wall Charger/AC 
Adaptor, Bel Clip, 


a see 
ES SSS SS 
SS So 


COMMUNICATIONS 
10707 E. 106th St. Indpls., IN 46256 
Coad Toll Free 800-445-7717 |, 
Ess 


Visa and MasterCard } 
{COD shghtly higher) te 


In Indiana 317-949-2570 Collect FAX (317) 849-8794 
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iterature 


Catalog covers multiplex 
products, systems 

A catalog from ISC Cardion details 
the company’s analog terrestrial micro- 
wave and direct-to-line CCITT-compat- 
ible voice multiplex, as well as other 
products and systems. Spec sheets of 
typical installed systems and equipment 
is included. 
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Brochure describes 
field recorder 

Astro-Med’s Dash II MT two- 
channel field recorder is described in an 
eight-page brochure. The unit offers fre- 
quency response to 500Hz full-scale, 
separate of overlapping channels. The 
brochure outlines other technology of 
the recorder. 
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BE HEARD 


THROUGH THE NOISE. 


When clear communication counts, 

ADCO Industrial Intercoms break through the toughest = 

problems— high ambient noise and harsh environments. 
Because normal voice levels penetrate clearly, this is 


the perfect communication system for areas of high noise. ¥ 
The system easily tolerates high temperatures and rough handling. Solid 
slate components are protected against corrosive fumes, dirt, rain, or salt water. 
Each unitis sealed in a heavy-duty submergence-proof aluminum enclosure, 
Special options: hands-free remote, lightning protection, extreme low 
temperature operation, plus many others. Easy multi-station installation. 
Creating dependability since 1958, ADCO conquers noise. 


Call or write for prices and complete information. 


ATKINSON DYNAMICS 


10 West Orange Avenue 
South San Francisco, CA 94080, (415) 583-9845 
Adivision of Guy F. Atkinson Company 


Without a shout, without a doubt. 
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* Interference Location 


CO commun sysranis 


ees 
DEGREES 


* Stuck Microphones 
* Cable TV Leaks 


org POs une 
BROHIWESS 


* Security Monitoring 


* VHF and UHF Coverage 
* Computer Interface 

%& Speech Synthesizer 
x12 VOC Operation 


ee 


New Technology (patent pending) converts any VHF or UHF FM receiver into an 
advanced Doppler shift radio direction finder. Simply plug into receiver's antenna 
and external speaker jacks. Uses four omnidirectional antennas. Low noise, high 
sensitivity for weak signal detection. Call or write for full-details and prices. 


DOPPLER SYSTEMS, INC. 


P.O. Box 31819 
Phoenix, AZ 85046 


(602) 488-9755 
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Full line catalog 
lists tests instruments 

A full line instruments catalog from 
Marconi Instruments outlines 
operating features and specifications for 
spectrum analyzers, oscillators, sweep 
generators, RF test equipment, power 
meters, signal generators and other 
testers. The catalog also reviews ap- 
plication notes and technical publica- 
tions available. 
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In-store antenna brochure 
is available to dealers 


A six-page brochure titled “the Inter- 
ceptor” is available from Ora Electron- 
ics to dealers for point-of-purchase store 
use. The brochure focuses on the Inter- 
ceptor automatic radio and cellular shut- 
off switch that turns off a car’s radio sys- 
tem when a phone call is initiated or 
received. 
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Electronic catalog tallies 
more than 11,000 parts 


The MCM Electronics catalog 
covers more than 11,000 parts and com- 
ponents. Categories include semicon- 
ductors, connectors, batteries, tools and 
test equipment. 
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Cellular handbook outlines 
operating systems, rates 

The New Cellular Handbook from 
Cellular Directions contains informa- 
tion on more than 500 systems in the 
United States, Canada, Bermuda and the 
Caribbean. Systems on-line as of Sept. 
1, 1988 are covered in the book, as well 
as coverage maps, rates, access num- 
bers, dialing pattern and reciprocal 
agreement lists. 

Circle (378) on Fast Fact Card 


Data sheet features 
tone converter card 

A data sheet from Lucas Ledex de- 
scribes its model 2491 tone converter 
card. Features such as converting re- 
mote control DTMF codes to CTCSS, 
two-tone sequential and four-tone for- 
mats are discussed. 
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Book covers 
microwave digital radio 

Microwave Digital Radio represents 
reprints of microwave radio information 
published by the IEEE Communica- 
tions Society. The book is divided into 
six parts, each covering key issues that 
affect microwave digital radio. It is tar- 
geted for manufacturing, design and re- 
search engineers and engineering man- 
agers. Topics addressed include radio 
propagation, modulation and coding, 
and digital signal processing. 
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Catalog features 
installation products 

Products used in installing equipment 
in automobiles are highlighted in Amer- 
ican Terminal Supply’s 1988-89 
catalog. Connectors, disconnects, cable 
ties, crimping tools and cable clamps 
are among the products featured. 
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Packet radio book 
details commercial uses 
Introduction to Packet Radio from 
Kantronics lists commercial applica- 
tions of packet radio. 
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Data sheet describes 
time domain software 

A data sheet from Wiltron covers its 
time domain measurement software op- 
tion for its model 360 Vector network 
analyzer. Data includes modes of opera- 
tion, windowing functions, gating func- 
tions and available displays. 
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Dispatcher’s guide 
reviews common practices 

The Disparcher’s Guide to Crimes/ 
Incidents in Progress from Powerphone 
provides information for the dispatcher 
to use in everyday operations. The man- 
ual provides guidance in a variety of 
areas: apprehension, correct call anal- 
ysis, evidence preservation, extracting 
vital information, major disasters, pro- 
tection of the offers and witness reten- 
tion. Information printed in the manual 
is based on data received from 4,000 
dispatchers. 
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Brochure describes 
alarm, control system 


A brochure describing its 422 series 
alarm and contro] system is available 
from Raven Electronics. The informa- 
tion details the software program for 
control of all systems. It also describes 
applications and capabilities. 
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We did it! The Model NC-105 
Digital Coded Squeich Encoder/ 
Decoder. Designed specifically 
for squelch control applications 
and compatible with both 
Motorola’s DPL and General 
Electric's DCG systems. 

The NC-105 features SMT, 
micro processor circuitry, over 
150 field programmable codes, 
and NorComm’s assurance of 
technical assistance on most 


Catalog lists products 
for cellular, 800MHz 


Tessco publishes a cellular telephone 
and 800MHz supports products catalog. 
Included in the publication is mobile 
antennas and accessories, cellular phone 
enhancements, service aids and test 


equipment. m 
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applications. 

Imagine all that power packed 
into a mini 1.25"W x 1.60”L x 
.25"H package. Complete with 
the superb quality NorComm is 
renowned for. 

Through a bit. of wizardry on 
our part, we’re introducing it ata 
price that can’t be beat. As low 
as $76.45 (dealer net). Some may 
call it magic. We call it the 
NorComm Model NC-105. 


Qe TONE SIGNALLING PRODUCTS 


TOLL FREE SALES 800-874-8663 / In California Call (916) 477-8400 / FAX (916) 477-8403 
12438 Loma Rica Drive A” / Grass Valley, CA 95945 
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RF-801 


407/777-1440 800/327-9308 
FAX: 407/777-1447 
TELEX: 362837 (Helper UD) 


RF MILLIVOLTER™ 


20kHz to 1.5GHz 
300 Microvolts to 100V 
Circuit Loading<2 pF 

$750 complete w/probe 


HELPER INSTRUMENTS COMPANY 
P.O. Box 3628 
Indialantic, Florida 32903 USA 
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F eedback 


Prices, small units make portables attractive 


Portables are the fastest-growing 
product area in the land mobile radio in- 
dustry, according to 50% of the 
responses garnered from the June 1988 
“What Do You Think?” questionnaire. 
Readers were asked to check the group 
of products they considered to be grow- 
ing the most. Mobile data terminals and 


trunking products also received high 
marks, as indicated by these percent- 
ages: 


FASTEST-GROWING 
GROUP OF PRODUCTS % 


Portables 50 


Advanced Bird 
Model 43P Wattmeter 


MEASURES PEAK POWER OF 


retrofit kit Model 4300-400.) 


Contact your Bird distributor or the factory 


for details. 


SSB AND OTHER AM SIGNALS 
The new Bird Model 43P Wattmeter — simi- 
lar to our standard Model 43 Wattmeter — 
has the added capability of measuring 
audio peak power of single sideband and 
other AM modulated signals. 


The Model 43P includes a peak measur- 
ing circuit board which mounts into the 
back of the Model 43 
housing, enabling you to 
measure peak power to 
an 8% F.S. accuracy, without affecting cw 
operation or accuracy. (Owners of the stand- 
ard Model 43 can modify their own units with 


mm 30303 Aurora Ra. Cleveland (Solon), Ohio 44139 — 2794 
216-248-1200 TLX: 706898 BirdElec UD FAX: 216-248-5426 
\ | WESTERN REGION OFFICE 
Bird Electronic Corp 
621 Ojai Ave . Suite F. PO Box 28, Ojai. CA 93023 805-646-7255 


Electronic Corporation 
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Tap into our stock 


PARKINSON 
ELECTRONICS 
COMPANY, INC. 


(800) 332-7003 


Call! 7 
_. for catalog 
or que tes: 


also RADIO MOD’s 


to GE mobiles 


® New and used 
* Extend/delay HORN 
HONK 
* Make REPEATERS. 
from mobiles 


Cd POWER DOWN: ‘mobiles 
w/timer: 


* REMOTELY set & know the 
AREA/GROUP on G-Mare 
Control Station 


© Expand Classic 1 to 8 AREAS. 


® Repackage V'E interconnectin 
small rack height 
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Mobile data terminals 34.5 
Trunking products 28.1 
Mobiles 21.9 
Antennas 18.8 
Computer products 18.8 
Paging equipment 12.5 
Base stations/repeaters 12.5 
Test equipment 6.3 
Power systems 6.3 
SSB, ACSSB products 3.1 
Combiners, 

multicouplers, 

duplexers 3.1 


Those who checked portables as the 
fastest-growing segment of the industry 
attribute the development to technolo- 
gy’s breakthrough in smaller, better and 
less-expensive units. “I have seen more 
improvement and expansion in portables 
than in any other item. Offshore com- 
petition of low-end market items has 
brought lower prices,’ comments one 
reader. “I sell 10 portables for each 
mobile because people like their con- 
venience, features and prices,’ adds a 
reader, 

“More businesses depend on port- 
ables,” adds another reader. Portables 
are popular because they are “rugged 
and offer 24-hour, seven-day opera- 
tions,” notes a respondent. “Reductions 
in size, more reliability and the mixing 
of features’’ have helped portable tech- 
nology to prosper, adds a respondent. 

Mobile data terminals also are 
credited with expansion in the market- 
place for various reasons, including the 
integration of data into traditional voice- 
only systems. 

“Better data transmission via RF and 
cellular equipment’ have spurred 
MDT's progress, notes a reader, adding 
“new technology allows more usage of 
mobile data.” ‘‘Satellite location could 
expand into MDT,” comments another 
reader. 

“Data will affect the operation of 
everything else,’ comments a reader on 
why data is one of the fastest-growing 
industry segments. 

Trunking products, as well, were 
named among the fastest-growing prod- 
uct groups. “Spectrum availability is 
making trunking a must. New services 


are available to users via digital tech- 
niques,” says a reader. “Customers want 
privacy” afforded to them with trunk- 
ing, and the availability of 800MHz and 
900MHz have enhanced trunking, notes 
another respondent. ‘““We don’t have 
cellular, so trunking is big,’ adds a 
reader. 


Be sure to answer the 
**What Do You Think?’’ 
questionnaire on page 105 
and return it so your 


responses can be included 
in a future ‘‘Feedback’’ 
column. 


is | a ear eran 


How do you view the PCP market? 


Technological advancements 

Readers cite various technological ad- 
vancements that factor into future ac- 
celeration of products. These include: 
“Cellular phones accessing satellite 
links directly.” “More miniaturization.” 
“Better batteries, smaller sized products 
and satellites,” 

“A new form of modulation or better 
Tx-Rx systems allowing adjacent chan- 
nel usage without interference.’ “‘Sub- 
miniturize electronic circuits.’ ‘‘The 
mix of radio, computers and TV and the 
reduction in size of items.” 

Respondents continue: ‘‘Higher den- 
sity batteries to give portables small 
size, high power and long endurance.” 
“The use of digital technology for voice 
and data transmission will increase the 
usage of two-way products.” ““Advances 
in nicad battery or battery recharging.” 
“Opening of the 900MHz band to more 
mobile applications, satellite com- 
munications interfaced with mobile 
radio and the development of ultra con- 
ductive materials.” am 


INTEGRATED TELEPHONE 


MOBILE RADIO 


COMMUNICATIONS CONSOLE 


TRCC* integrates the call accel- 
erating features of an electronic 
key telephone system with the 
complete capabilities of a radio 
remote controller. 


Based on a completely 
distributed microprocessor 
; architecture, TRCC® offers 
j maximum flexibility. Custom 
i configuration of each system 


Wie ' to meet your communication 
Britis coe 9 


needs 
~~ 
* Mobile Decoders 


* Multiple Patches 
* Distant Operating Positions 
* Binaural Headset Operation 


Features include : 
* Programmability 
* Tone, DC. E&M Signalling 
* integrated Paging Encoder 


POSITRON incisivies ine 


HEADQUARTERS: 5101 BUCHAN STREET, MONTREAL, QUE., CANADA H4P 2R9 
Telex: 05-825739 Fax: (514) 731-8662 
Tel: (514) 345-2200 

OFFICES: US: NEW YORK, N.Y. CANADA: TORONTO, ONT. 


Circle (83) on Fast Fact Card 


RACK MOUNTED 
REPEATER AMPLIFIERS 


VHF-UHF-800 MHz 


= Integrated Speed-Dialer 
* Programmable Ringing 
* Modular Growth 

* Reduced Cabling 


“applications — 
* 25, 50, 100 or 200 watt output: 


© Available with drives from 200 mW to 
50 watts 


° See fact 13.8V de or optionally 
90-130V ac, 60 Hz 


« Aligned and tested on your frequencies 
for maximum output and efficiency 


Call 1-800-USA-MADE 
(312/885-3296) 


amplifiers 
available 


PRODUCTS CORPORATION 
1161 E. Tower Rd.. Schaumburg, IL 60173 
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SL-105 SINADDER™ NOW—WITH 
AUDIO DISTORTION SCALE 


True RMS SINAD & 8 range RMS Voltmeter 


HELPER INSTRUMENTS COMPANY 
407/777-1440 

800/327-9308 

FAX: 407/777-1447 

TELEX 362837 (HELPER UD) 

PO, BOX 3628 

INDIALANTIC, FLORIDA 32903 USA 
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SL-105 $395 
CML-1 with C-message 
filter for Cellular $525 


LEATHER CASES 
BR. 


e z 
B E FOR PORTABLE 


GENUINE |. RADIOS « PAGERS © 


LGR 
rucccs  & INSTRUMENTS 


FREE Imprint 
of your trade- 
mark with 
your order of 
29 Cases or 2 
more, ina 


variety of colours 


Protect your investment of a portable 
Raclio or Pager for longer and safer life. 
with genuine leather hand crafted cases 
available in various colours and textures. 
For added protection, custom logo 
cases with your company trademark. 
Cases for most popular models always 
in stock, Most orders shipped same day. 
ELECTRONICS INC. 


2655 Gardner Rd, Broadview, IHlinois 60153 
(312) 345-0337 » Toll Free 1-800-336-3115 
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Gemneser-cOxRnson 


DATABASE 


@ Heavy steel construction throughout 

@ Mount heads for any MOT model 

@ Bases for any car, van, 
fire truck, etc. 

W@ Radios now, 
MDT's later with 
no costly 
changeovers 

Hi Optional control 
head racks, 
power distributors 


DATA-BASE 
You select the 
components that 
give you what you want to 
meet your mounting needs. 


Call or write for information on our full line of mobile 
communications mounts and power distributors. 


Semser-cdOHXHMson 


801 Francis Street, Stevens Point, WI 54481 
1-800-GJ-MOUNT (1-800-456-6868) 
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Sandahl 


Denning Shikari 


Hatfield 


Joel Sandahl of Cellular Technology joins Quintron, 
Quincy, IL, as director of advanced development. 


Carol Denning, inventory control manager, Maxon Elec- 
tronics, Kansas City, MO, advances to operations manager. 


Paul Gardner, program analyst for Piedmont Airlines in 
Winston-Salem, NC, joins MX-COM, Winston-Salem, as 
manager of data services. 


Anees A. Shikari, engineer with GE Mobile Communica- 
tions Division, Lynchburg, VA, joins ISC Cardion Elec- 
tronics, Holtsville, NY, as director of marketing. 


Dale N. Hatfield, president of Hatfield Associates, 
Boulder, CO, signs as an adviser to the National Associa- 
tion of Business and Educational Radio (NABER), 
Washington, DC, and agrees to write exclusively for 
NABER on land mobile communications issues. 


Michael Blum, director of sales for Cellular Depot, joins 
Allied Communications, Bensalem, PA, as vice president 
of sales and marketing. Jeff Lang, Allied account super- 
visor, becomes director of sales. Bart Schutzbank of 
Cellular Depot is named account representative. Hal Fuchs 
of R.M. Norford becomes local territorial sales 
representative. 


Terry Gainey, service coordinator of Racom Services, 
a GE dealer in Phoenix, AZ, advances to service manager. 
R.E. ‘‘Bob’’ Sirls, GE distribution development manager, 
joins Racom as sales manager. 


Mauro Walker, vice president and director of advanced 
manufacturing for the communications sector of Motorola, 
Schaumburg, IL, advances to vice president and corporate 
director of manufacturing. 


Tom W. Pick, district manager of PacTel's paging opera- 
tions in Texas, joins Unipage, De Soto, TX, as western re- 
gional manager. Ron Townsend, sales manager for PacTe]’s 
Dallas paging operation, joins Unipage as eastern regional 
manager. 


Appointments at the FCC, Washington, DC: Lawrence 
R. Krevor, to legal assistant to the private radio bureau 
chief; Colleen Boothby, to legal assistant to the common 
carrier bureau chief; Melanie Haratunian, to legal assis- 
tant to the common carrier bureau deputy chiefs. pct 


C alendar 


January 


23-25—Cellular Telecommunications Industry Associa- 
tion 1989 Winter Meeting and Exposition, San Antonio 
Marriott Rivercenter, San Antonio, TX, Contact: 
202-785-0081. 


30-31—American SMR Network Association Expo and 
Winter Membership Meeting, Lake Buena Vista Palace, 
Orlando, FL. Contact: 202-331-7773. 


March 

15-18—National Association of Business and Educational 
Radio 1989 Annual Meeting, Fairmont Hotel, New 
Orleans. Contact: 703-739-0300. 


19-22—Energy Telecommunications and Electrical 
Association ’89, Louisiana Superdome and Hyatt Regency 
New Orleans, New Orleans, Contact: 214-578-1900. 


21-23—Associated Public-Safety Communications Of- 
ficers Gulf Coast Regional Conference, Arlington Con- 
vention Center, Arlington, TX. Contact 817-459-6151. 


29-31—International Mobile Communications Expo, Las 
Vegas Convention Center, Las Vegas, NV. Contact: 
303-220-0600. 


April 

20-22—Associated Public-Safety Communications Of- 
ficers North Central Regional Conference, Woodfield 
Hilton Hotel, Arlington Heights, IL. Contact: 312-774-8568. 


May 

1-3—Vehicular Technology Society of the Institute of 
Electrical and Electronics Engineers Conference, Sir 
Francis Drake Hotel, San Francisco. Contact: Frank That- 
cher, 415-956-6118. 


3-5—Telocator Spring Meeting, Orange County Conven- 
tion Center/Civic Center, Orlando, FL. Contact: 
202-467-4770. 


21-25—Associated Public-Safety Communications Of- 
ficers East Coast Regional Conference, Marriott Hotel, 
Charleston, WY. Contact: 304-768-3732. 


June 

18-21—Utilities Telecommunications Council Annual 
Meeting, Lake Buena Vista Palace, Orlando, FL. Contact: 
301-621-5596. 


July 
17-19—Forestry-Conservation Communications Associa- 
tion, Coeur D’Alene, ID. Contact: 208-765-1811. Aim 


Cost Effective 
Lightning 
Protection 


Lightning Master static dissipators reduce costly 
lightning damage on all types of towers and 
buildings with... 


innovative 
manufacturing 
technology 


cost effective design 


highest quality 
materials 

low weight 

low wind-loading 
low shipping & 


installation costs 


For proven lightning protection, call today for 
references, price quotations or information. 


LightningMaster 


P. O. Box 10597, Brooksville, Florida 34601 
Phone: (904) 799-6800 
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| 
ROADCAST 
NEWS 


ANNOUNCING — the 
innovative disguised 
VHF antenna that /fooks 
like a normal 13 inch 
cellular antenna. From 
STI-CQ, the good news 
people. 


Li ccucuuc“—“m 


STico’ 


DISGUISED ANTENNAS 
36 LETCHWORTH STREET / BUFFALO, NEW YORK 14213 / (716) 881-3287 


CERTIFIED W.5.E 
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GE PORTABLE SERVICE 


FAST TURN 
WARRANTY 

$32.00 hr. /2 hr MAX 
PARTS GE LIST 
RETURN UPS PAID 


@ 


BILL SMITH 


Smith Communications Service 
2121 PARRISH AVE. 
OWENSBORO. KY 42301 
$02-663-0936 


Demgn 
Construction & Service 
On Speesalized Miere Systems 


INTERNATIONAL - 
- MIcROsYSTEMS 
INCORPORATED 


SWE Polk TACSe & TACS MANAGER 
Weet Momphuy, AR T2301 The ULTIMATE Interconnect 
SOLAS 77H Equipment for the GE SMR 


ADCOMM company ™° 
COMPANY 
Communications » Mobile Telephone & Paging 

& Electronics ws Microwave Radio 


Engineers « Fiber Optics 
® Special Systems 


(206) 821-8827 14631 - 128tn Avenue NE 
Kirkland, WA 98033 


25 Hilyard Street 
Post Office Boa 5446 
Eugong. Oregon 97405 
Phone S03/685-644) 


JAMES H BAKER 


Exacuwe Vico Presdent 


~~ 

‘FOREST 

INDUSTRIES 
/TELECOMMUNICATIONS 


the Forest incunty s Youre betre me feces’ Communcator: Comm anor 


RAYMOND C. TROTT 
CONSULTING ENGINEERS, INC 
142% GALENWAY ORIVE, SUITE 380 
IRVING TEXAS T5036 


74/SHO. 1H 


Rarmono C. Trotr. PE 
PRESIDENT 


LAND MOBILE + MICHOWAVE COMMUNICATIONS SySTEMs: 


ERJO 


Autre. cd the bileeneres Age 


4880 Fortes Bowles ard 
Lanham, Sti 2070" 
ety 77) Dewey 


Or Gregory M Stone 
Director Nateunal Security & 
Buble Safety Studies 


ales offices 


rofessional services 


Consultants To The 
Cellular Industey 


DAI 


Marketing 
sa 


1990 XN. California Bivd 
Suite S50 

Walnut Creek, CA 94596 
4415) 952-7010 

(415) 952-86i6 (FAX) 


ALEX E. INFALD 


Tremuent 


# LIGHTNING 
PREVENTION 
SYSTEMS 


UGHTING PROTECTION AND PREVENTION SYSTEMS 
FOR COMMUNICATIONS TOWER SITES. 


2048 Cres Kays Road, Barlin, NJ 08008 FAX 609-767-7547 
(609)767-7209 
“Don’t walt until it’s too tale! 


3710 NW 16th Sivcet 
Laudermmt FL 33311 
(305) 323-9371 


Jf ENGINEERING INC. 


co~ Communications Speciatists 


Puswe Satety & Paging GARY EICHSTEADT 
Anahs:s & Trouble Snooting Consultant 


Stuart 


LAND MOBILE CONSULTANT 


2417 NEWTON ST 
VIENNA VA 22160 Fcc CALL 
170 281-3806 x883540 


FREDERICK G. GRIFFIN. PLE 


Presioes) 


FREDERICK G. GRIFFIN, P.C_ 


A Projessonal Communuavans bugineesing Berm 


Way WATERLICK ROAD 
LYNCHBURG. VA 24902 Oa 29) 2044 


HERB SACHS, CONSULTING 
Specialist in Public Safety Communications 
P.O. Box 729 


Bowie, MD 20715 
301-464-4268 


1152 St Gearge Avenue 
Avenel, NJ 07001 
201-636-6970 


(800) 247-4796 


COMMUNICATIONS 
CONSULTANTS 


Mobile & Microwave Radio 
Systems Consultants 


James W. Mart, PE. 


Presaect 


* Harlechvinc, 
eS Telecommunications Consuting Engineering 


Microwave # Tae ta * Antecnas © 


PO Bax 88 
Litletan Coleco BO tat 
3937952813 


YOUR CARD HERE 


reaches 63,661 prospects 
for as low as $66 per insertion. 
Call 303/762-1249 


MCCON 


Mobile Communications Consulting 
5. R, Me Connughey, PE 
Prancipal 


13017 Chestnut Oak Diwe 


Gaithersburg MD 20878 4018 926-2837 


$6 OMNICOM, Inc. 


TELECOMMUNICATIONS ENGINEERING 


GENE A BUZZ) 


ESTENT 


WDDDCREST OFFCE Pax 

325 JOHN KNOK RD Guill # 204 
TELLAHASSEL FLORIDA “Het 
PHONE (904) 9AG 41HD 


R Ja més Eva ma 


COMMUN A TIONS CONSUL TANT 


MEMBER IEEE APCO 
(507) 351-3262 


2603 SoutHwoon Drive 
EAST LANSING MI 48823 


WEST: San Rafael, CA—Dennis preag, Wig. Mgr., (415) 491-1442 


et Englewood, cO—Cathey 


lewood, CO—Ruth Breashears, Mktg, }, Mor. 


ELASSIFI 
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SALES—Diane Hite, (303) 762-12: 


nnefoi, Mktg. Wo 


(303) 762-1249 
3) 762-1249 


lassified 


Advertising rates in Mabile Radio Technology's 
Classified Section are $54.00 per column inch, per in- 
sertion, with (requency discounts available. There is a one 
inch minimum 

Ads larger than one inch are sized in Va-inch in- 
crements and bilied accordingly, as determined by total 
size of the ad, including ruled borders and rounded up 
to the nearest 41-inch 

Blind box ads (replies sant to MRT for forwarding) are 
$30.00 and Fast Fact reader service numbers are 
available for $25.00 per service, per insertion, to cover 
processing and handling costs. 

Optional color. determined by MAT on an issue-by- 
issue basis, is available at $150 per insertion 

A prepayment discoum of 5% is available for all 6x or 
larger trequency classified advertisers who prepay their 
full 12 month schedule 

No agency discounts are allowed for classified 
advertising 

Contact Diane Hite at (303) 762-1249 in Denver to 
place your classified ad, or send your classified adver- 
tising materials and order to: Mobile Radio Technology, 
Advertising Department, P O. Box 12901, Overland Park, 
KS 66212 


Help wanted 


MANAGEMENT 


American Paging Inc. is one of the 
fastest growing paging companies 
in the United States. We are 
currently seeking general managers 
for city operations. Successful 
candidates will have had prior sales, 
collections and profit and loss 
responsibilities. We offer: 


* excellent salary 

* bonus program 

* company paid benefits program 
* car allowance 

Please send resume with salary 
requirements to: 


Mr. Austin Parchman 
Director of Operations 
American Paging Inc. 
2780 Snelling Ave. N., Ste. 304 
St. Paul, MN 55113 


NETWORK MANAGER 


A national radio paging firm is seeking a 
high-energy individual to manage 
technical operations for Southern Califor- 
nia. Responsibilities include an ag- 
gressive projects schedule as well as 
maintenance of a regional network of 
transmitters and paging switches. A 
technical background and experience in 
project management are both essential 
for consideration. Please send resume 
and salary requirement promptly to: 


PageNet 
Attn: A.J. Turner 
2121 Towne Centre Pl., Ste. 100 
Anaheim, CA 92806 


oP RegencyPlus 


If your business is selling radios, make sure you have radios 
that sell! Regency Plus! The perfect combination of price, 


performance and features. 


Join the profitable Regency Plus team today. New dealer- 
ships are still available in many areas. Please call for details. 


Regency Land Mobile, Inc. 


7707 Records St. 
indianapolis, IN 46226 
1-800-821-2900 
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COMMUNICATIONS 
ENGINEERS 


State agency recruiting for degreed elec- 
trical engineers with experience in land 
mobile radio communications. Application 
deadline: 1/31/89. Positions head- 
quartered in Tallahassee, FL. Qualified 
applicants submit resume to: Recrult- 
ment Office, Dept. of General Services, 
1720 S. Gadsden, Tallahassee, FL 
32399-0962. (904) 488-2707. For addi- 
tional information, please call John 
DiSalvo, (904) 488-3866. EOE. 


MASTER TECH POSITION 


Five-plus years experience required on 
GE two-way, including 800 trunking 
mobiles/repeaters. Cellular knowledge a 


plus. Top dollar and benefits paid. Call: 


(404) 924-7733 
Georgla Mobile Radio 


Atlanta’s Leading 5-Star GE Dealer 


 Pro/FileAssociates 


LEAD TECHNICIAN 


hea Communications Inc., a Motorola 
MSS in Southern, CA, seeks lead tech- 
nician to perform service on mountain top 
repeaters, including SMRs, simulcast 
paging systems using Modax Plus ter- 
minals and PURC transmitters, etc. Posi- 
tion requires 4 years of 2-way experience, 
and an FCC General Class Radio/Tele- 
phone license. Send resume with salary 
requirements to: 


Quigley Communications 
4506 Federal Bivd., Ste. A 
San Diego, CA 92102 
Attn: Ronald Patterson 


COMMUNICATIONS 
SALES MANAGER 


Needed for Central U.S. firm. Experience 
in marketing of professional two-way 
equipment required. Must have ex- 
perience with trade shows, reps and 
managing sales and technical personnel. 
Send resume and salary requirements to 
Mobile Radio Technology, Dept. 906, 
Ag 12901, Overland Park, KS 
66212. 


Professional Placements in Communications 


Successfully placing qualified individuals in 
the rewarding positions they deserve is our 
full-time job. 


All placements are employer paid and applicant information 
is kept strictly confidential. 


Call or write for additional information: 


(602) 292-1088 


5151 N. Oracle Road, Suite 208 


Tucson, AZ 85704 
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Classified 


Help wanted 


SALES/ 
MARKETING ENGINEER 


Use your extensive knowledge of two-way 
radio systems and electronics to help 
customers create applications for our 


IMMEDIATE OPENINGS 
TELXON CORPORATION 


Telxon, the leader in hand-held computer 
industry has openings for individuals with 
radio communications experience. Seek 
R.F. Engineer, digital data trans. low pow- 
er, UHF, VHF communications. Also, with 


radio communication experience, posi- 
tions exist for Systems Analysts, Program- 
mers, Technicians and Senior Sales Reps. 
Salary commensurate with experience, 
benefits, send resume and salary history 


WE BUY AND SELL 


Used and Re-Conditioned Cellular Car 
Phones. Contact: Kathy or Mo. Cellular 
Success Systems, a division of Trans- 
Atlantic Auto Imports, Inc. 

(216) 831-9000 


WE BUY NEW AND USED 
BEEPERS 150-159 MHz! 


Looking to sell 900, 
454 and 35 MHz pagers. 


Contact: 
Mike Stelngold 
(313) 569-7840 


to Telxon Corporation, DEPT. RF, 3330 
W. Market Street, Akron,OH 44313 
E.0.E. 


state-of-the-art products. BSEE desirable. 


ENGINEERING TECHNICIAN 


Knowledge of digital and analog elec- 
tronics, microprocessors and two-way 
radio are essential. Design and build pro- 
duction test equipment, etc. 

Five years minimum experience required 
for each position. Leading industry 
salaries available. Send resume to: 


Services 


DUPLEXERS RETUNED FAST 
ALL MAKES 
48 Hr Turnaround 
also 
filter retunes 
isolator retunes 
repairs 
modifications 
* double shield cables 
We have 17 yrs. experience. 
Call Dennis at 
(716) 828-0290 
CODEN ENTERPRISES, INC. 
195 Burmon Drive 
Orchard Park, NY 14127 


Personnel Manager 
CONNECT SYSTEMS INC. 
23731 Madison St. 
Torrance, CA 90505 


WANTED! 
IMTS or RCC 
Car Phones 


CONTACT. TOM BELISLE 


(805) 251-2244 or 
(800) 423-2565 (outside CA) 


LOOKING FOR TECHNICIANS AND 
COMMUNICATIONS PERSONNEL WITH 
EXPERIENCE IN MOBILE AND 
CELLULAR RADIO 
Must have working knowledge in all phases of 
two-way work including closed circuit television 
Salary commensurate with experience. Excellent 
fringe benefits. Please send resume to and/or call 

collect: 


SWANTEDS 


Cash + Shippi id "Promptly" 
Motorola, , Johnson pay 
Bases, Mobiles, Repeaters and 
Service Monitors 
Pulsar Il VHF/Bell Phones 
Barnett Electronics 


800-423-3858 
8718 Wilhite Lane « N. Little Rock, AR 72116 


1-615-361-8506 

Communications Services Company, Inc. 
Glenn Cleaver 
862 E. Hagan 

Nashville, Tenn. 37217 


SERVICE INSTRUCTION 
38 lessons & tests written exclusively for mobile com- 
munications servicing. No Radar. No TV. Home Study. 
$375. Time payments available. Established 1960, 


(503) 882-5408 


SERVICE MANAGER 
TECHNICIANS/ 
SALES PEOPLE 


Established E.F. Johnson Dealer looking 
for experienced qualified people. Ex- 
cellent salary and benefits for people who 
meet our standards. Send resume to: 
Western Electronics Company 
Dan Dopita 
604 N. Meadow 
Odessa, TX 79761 


Mobile Training Institute 
528 Pacific Terr. PO. Box E 
Klamath Falls, OR 97601-0021 


So much 
exposure. So 
little money. 


Equipment wanted 


MOTOROLA 
RADIOS WANTED 


Target 60,398 product and ser- 
vice buyers for a mere $54, Call 
Diane at MRT Classified, (303)762- 
1249. 


U.S. Crystal Manufacturer requires pro- 
ductlon and design personnel. Ex- 
perience in crystal design and production 
needed, Management experience helpful. 


Send resume and salary requirements to; 

Mobile Radio Technology, Dept. 905, 

ep Box 12901, Overland Park, KS 
12. 


800-231-0103 
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{MOTOROLA RADIOS 


BUY & SELL 


« Selling MOTOROLA exclusively 
for 15 YEARS! 

e We dont sell junk: 
if you buy fram us... 1T WORKS! 


WY 


—— 


PORTABLES + 
PAGERS « REPEATERS 
MOBILES « BASES 


¢ All equipment totally reconditioned 
e Every radio bench tested TWICE! 

e PL Reeds free with order if stocked 
* We sell to dealers at WHOLESALE 
NO SUAPRISES! 


CALIFORNIA RADIO" 


16943 - 6200 ROAD, MONTROSE, COLORADO 81401 
Toll Free order line: 800-231-0103 Customer Service: {303} 249-1414 
FAX LINE — 1-303-249-4334 WORLDWIDE TELEX — 510-100-5408 


© Quality Equioment 
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GENERAL 


FOR SALE: COMMUNICATIONS 


MITEL 


TELEPHONE EQUIPMENT GENERAL & ELECTRIC 


MOBILE RADIO 
GE MOBILE RADIOS AT WHOLESALE PRICES 


MPI's—PHOENIX—PSX 200—PLS—MLS 
MVS—MCS—TPX—TMX—MASTR |! 
__ DELTA—RANGR 


Ses (SS) 1-800-356-3200 


SEALED BIDS will be received by the 
City of Elmira, New York, Purchasing 
Dept., City Hall, Elmira, NY 14901-2792, 
until February 15th, 1989, 1:00 P.M., for 
the following equipment: 

Two (2) Mitel SX-200 PABX switches, 
complete with two (2) consoles each. Both 
are SMDR equipped (including printer) 
and loaded with other features. 
Documentation also included. One unit 
capable of 44 trunks and 96 extensions, 
other unit capable of 8 trunks and 32 ex- 
tensions. Units new in 1982 and in ex- 
cellent condition. Bids will be accepted 
for one or both units. 

For further information, contact Lt. 
Charles Cortright, City of Elmira Police 
Dept., at (607) 737-5641. 

Bids will be submitted in a SEALED 
ENVELOPE titled: BID FOR MITEL 
TELEPHONE EQUIPMENT. Bids shall be 
accompanied by a bid deposit in the 
amount of ten percent (10%) of bid in the 
form of a certified check or bank draft. 
Balance is due thirty (30) days after City 
Council approval. The City of Elmira 
reserves the right to reject any or all bids. 


MADISON, Wil 
63719 


SHARED REPEATER PANEL 


Model ST-180 


Selectone 


23278 Bernhardt St. * Hayward, CA 94545 
(415) 887-1950 » FAX: (415) 887-4011 
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B-D CRYSTAL 


Subsidiary of Hy-Q International 


@ Communication Crystals 
@ Pager Crystals 
@ Channel Elements 

e Recrystalled 

¢ Compensated 

¢ Complete Elements 


48 HR. SERVICE 


AVAILABLE 
(606) 283-5000 
FAX (606) 283-0883 


1438 Cox Avenue 
Erlanger, KY 41018 
(Greater Cincinnati Area) 


Precision Quality Quartz Crystals 
Made To Your Specifications 
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MIDLAND 


(2) Complete Midland CMS 
overlays for GE Mare VE 
trunked system. 

(75) Midland CMS trunked 
radios. 


We'll beat any factory pricing! 
Call Rick Rode at: 


Cleveland Mobile Radio 
(216) 749-1535 


New Shared Repeater Panel 


¢ Compact Size—19"L x 1.75"H x 
1.0°D 

© Digitally Programmable—Io any of 
the 37 RS-220-A CTCSS frequencies 
plus 974 Hz. 

¢ Busy Channel Lockout—Prevents a 
different user from capturing the 
repeater during drop-out delay, 

* Tone Translation—Allows 
retransmission of a different CTCSS 
tone than the one received. 

¢ Remote ON/OFF (Optional)— 
Allaws repeater owner to remotely 
shut-off non-paying customers. 


CALL TOLL FREE: (800) 227-0376 
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Specializing in 


Classified 
SERVICE 


MONITORS 


Radio and Paging Products since 1973 


¢ Repair & Calibration 
¢ Buy, Sell and Trade 


Don Simon or Mary Jane Bryan 


(800) 288-8223 


MCA-16 Multichannel Adapter PM-2 Digital Paging System Communication 


Permits Channel Expansion of Motorola Cost Effectively Add Digital Formats to Existing 


T-1600 Serias Remote Consoles. Paging System. if t t ™ 
Selects and/or Monitors Up to Eight Base Stations. Use with General Electric Mastr II Transmitters. ns Tumen S 
Operates with 4W/2W Circuits, Tone or DC Control. For Locally and Remotely Controllad Systems. 356 Hillcrest Streat. El undo, CA 90245 


Displays Station Activity and Channel Selection. Field Installation Kits or Completa ee Se 
Stations Available. 


NOW INTRODUCING 


$C-101 

STATION CONTROL 
* 15 Amp Power Supply 
« Tone Remote interface 


MOTOROLA 
CENTRACOM | & Il 
Console components 
BOUGHT & SOLD 


* PTT. MONITOR, FIUFZ 
| }* Local Controt Features BN-186 
* Use With Any Mobile Rago Balance Network 
* 29 dB Improvement in 
Hydrid Balance 
* Subscnber Loops Under 
2000 Fr 
* Easy Access, Cantinuausly 
Variable Adjustment 
* Six Idantical Networks 
Per Card 


Telecommunications 
Engineering Associates 
409 Wildwood Dr. 


; . So. San Fran., CA 94080 
Crescent Radio Electronics, Inc. Ph: (415) 871-4200 
— Telecommunications Hardware Specialists — 
Metairie, Louisiana (504) 885-9511 


Circle (101) on Fast Fact Card 


THIS MONTH'S SPECIALS: 
GE MPS Portables, P9JMA, high band synthesized. 
Special: $300 
GE MVP Mobiles, CTS6AAS66, 30-watt, high band 
: Special: $228 
Also many other boards available. Complete Catalog Available 
= Call (201) 489-9000 
3 GREGORY ELECTRONICS CORP. 


249 Route 46, Saddle Brook, NJ. 07662 


Season’s Greetings, Best Wishes for the New Year 
ME Moe elan,Ponebioe and Rapentors” Mou 1 MOT MOCOM 70 UNF 30W DPL iF $280 


10 MOT MICOR VHF 110W 4F PL $395 
M100 Mobile VHF 25W 2Ch PUDPL $495 
M100 Mobile UHF 25W 2Ch PUDPL $495 5 MOT MICOR UHF 75W 12F PL $295 


P100 Portable 4W UHF 2Ch PUDPL $495 6 MOT MOXEY UHF PL/DPL 15W $195 & 25W $250 
P100 Portable SW VHF 2Ch PUIDPL $495 20 MOT MOCOM 70 UHF 25W PL $150 
F100 Repeater 25W UHF PL/DPL $1,895 2 MOT MITREK 30-40MHz 60W PL/DPL $350 
SU MU ee 20 MOT MOCOM 70 SOW 30-36MHz PL $250 
1 Wavetek 3000 Service Monitor reconditioned $2,995 20 GE Centura MKS 800 Trunk $295 
2 Ailtech FM-10CS & EMT Reconditioned $2,995 2 GE Phoenix SX UHF 25W CG $395 
10 GE MASTR IIE UHF 70W full Duplex Mobile with 2 GE MVP UHF 20W CG $295 
Duplexer (makes into repeater easily) $695 1 GE MASTR II 30-36 MHz 100W CG $495 
1 GE MVP Base 42-50MHz 25W CS D/M $395 1 GE EXEC fl UHF 70W 4F CG assis $295 


1 GE MVP Base UHF 20W CG D/M $395 GE MASTR II VHF 100W 8F CG $395 
1 MOT MICOR Base VHF 110W PL OC $1,495 


5 
5 
1 MOT J71LPB Base 30-36MHz 110W PL {Clean} $495 2 
1 
1 
0 


GE EX Il 30-36MHz 50W CS 4F $250 

GE MASTR Il VHF 60W CS &F Scan $295 
GE Portamobile Il VHF 20W CS $100 

GE Portamoblile | 33-40MHz 18W CS $75 


CRYSTALS 


FOR ALL RADIOS 
O CHANNEL ELEMENTS C1 BATTERIES 
Recrystalled & Compensated For Portables & Pagers 


1 MOT C64MDB Base Repeatar 470-490MHz 90W $995 
1 MOT MOXEY Base UHF 26W PL $295 


5 MOT MICOR 36-42MHz 60W 4Ch PL Scan $495 50 GE MASTR PRO VHF, 100W, 1-4F $50 N/A ot TERS 
2 MOT MITREK VHF 100W 4F PL/DPL $595 1 Pulsar it VHF IMTS/Bell $995 C1 MONOLITHIC CRYSTAL FILTERS 
10 MOT MICOR VHF 110W Wide-Sp 4F PL Scan $495 1 Pulsar |! UHF IMTS/Bell $995 EMERGENCY SERVICE 
1 MOT MITREK UHF 30W 4F PL/DPL $495 1 Pulsar | w/Pulsar !| head VHF IMTS/Bell $695 FOR CRYSTALS 24 Hours / 72 Hours / 1 Week 


Normal Delivery 3 Weeks 


Competitive Pricing!!! 


800-333-9825 


CAL CRYSTAL LAB, INC. 
1142 No. Gilbert, Anahelm, CA 92801 FAX 714-491-9825 
HIGH QUALITY, TIGHT TOLERANCE CRYSTALS 


Sold with Accessories Including Reeds & Crystals, Guaranteed Working 
We buy/sell Used Motorola & GE Mobiles & Bases — Trade Also. 
We do not buy/sell pagers, used portables or parts. 


BARNETT ELECTRONICS 
8718 Wilhite Lane « N. Little Rock, AR 72116 R 
(Orders & Bids Only) 800-423-3858 « (Others) 501-835-7066 Bob Barnett 
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Misc. Andrews Parabolic Microwave 

Antennas. 4, 6, 8, 10 & 12 ft. Some with & 

feeds & mounts. Tower mount microwave M O TO R OLA a” 
reflectors 4x6 ft., 6x8 ft., and 8x12 ft. 


Telephone (604) 758-2652 
Cercomm Electronics Ltd. 


Tower Dheton Mobile and Portable Two-Way Radios 
from $225 (All Radios Discounted!) 
il 


Motorola Pulsar {1 UHF Telco phones IRENE Mr 


complete, as low as $400. * Repeaters 

GL-2020 plus Aerotron 600TT30 VHF ® Wide Selection of Optional Accessories 
phones, as low as $600. 

CSC Inc. The crisp clean sound of Motorola 

1-800-237-1840 technology will help you meet your needs 

2 Year Limited Parts & Labor Warranty 


* Free Delivery 
¢ Free Re-programming for 2 years! 


e All Portables include 


UAI-10 AND UAI-20 # j = 14 7 Charger, Nicad, Antenna 
UNIVERSAL REPEATER/LINK es { & Carry Holster. 
AUDIO INTERFACE SALES 


an WU" |} ea) — , AGENTS 
; | . ~ WANTED! 


\ 
ee 


Detailed application manual QO | lA ® 
L wer tion, 19 @ 12 
CTCSS decoder on the UAl-20 only = CALIFORNIA RADIO 
Assembled, tested, one year warranty 
Link monitor-mix/monitor mute contro! 
Adjustable repeater/link/ OTMF audio outputs 16943 - 6200 ROAD, MONTROSE, COLORADO 81401 


Selectable DTMF mute on repeater and link audio 


a er ee Orders: All Other Calls: 
: 
UAI-10 UAI-20 


$44.00 $89.00 800-231-0103 303/249-1414 


CREATIVE CONTROL PRODUCTS 
3185 Bunting Avenue 


C.-<--) Grand Junction, CO 81504 FIST Circle (102) on Fast Fact Card 
(303) 434-9405 —T 


28s, = 3/6 =F W/ Contact 
j Len Rusnak. 


Plastidome equipment shelters, 12’ 
long, 10' wide, 9” tall, including a/c, power 
panels, etc. Excellent condition. Located 
throughout U.S., $1,950 each. Also, 
10KVA Uninterruptable Power Supply, 
$3,800. Call Megastar at (702) 386-2844. 


TONE SIGNALLING AND CONTROL EQUIPMENT 


Miniature Universal 
CTCSS Encoder/Decoder 


* Miniature Size—Small enough to fit 
inside most portable and mobile 
radios (1.68"L x 0.81"W x 0.25"H) 

* Applications Versatility—Field 
selectable output options for encode 
enable, decode activate, decode out- 
put, and high pass filter muting. 

* Fully Compatible—with all CTCSS 


Mode - systems. Frequency range 670 Hz to 
A SE146 250.3 Hz. 


* Low Cost—The best combination of 
Selectone small size and small price. 
23278 Bernhardt St. « Hayward, CA 94545 
(415) 887-1950 « FAX: (415) 887-4011 CALL TOLL FREE: (800) 227-0376 


Circle (103) on Fast Fact Card 
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Make your classified 
ad stand out. 
Use color! 


Classified 


. WE BUY AND SELL USED 
Equipment for sale MOTOROLA EQUIPMENT 
Call us for more information 


and a quote, 
TRI-COUNTY COMMUNICATIONS 
(305) 975-6450 
Call collect! 


WHOLESALE PRICES ON 
=S. harps -—— PLS'S, MPI'S, MLS’S, 
MVS’S, PSX-200'S, accessories 
COMMUNICATION 800 MHz Trunking 


Systems & Radios 


Authorized Dealer 


INSIDE ALABAMA GENERAL GB ELECTRIC 


USED 2-WAY RADIOS 
Call Sid Cohen 
at AIR COMM—Phoenix, AZ 
(602) 275-4505 © Fax (602) 275-4555 

30%-70% savings on Motorola, GE, EFJ mobiles, 
base stations, portables, pagers, repeaters— 
primarily solid state—all frequency bands. Also, 
accessory items: Motorola '‘Systems 90” control 
heads. PL and paging reeds, channel elements. 
_ Cash quotations made for purchase 

of above equipment. 


AIR_ | cum COMM 4614 E. McDowell Rd. 


Phoenix, AZ 85008 


1-205-533-2484 Si 
CALL COLLECT MOPIEERAD 
800 MHz Trunking Systems 
Gf :. & Radios 
ASK FOR FREDA 3403 Governors Dr., 
1-800-548-2484 Huntsville, Alabama 35805 


Circle (104) on Fast Fact Card 


Many more items are available. 


heme EC LTE Call or write for our flyer. 
INNG ELECTRONICS 
7012 Soulter Lane * Fredericksburg, VA 22401 * (703)786-7831 anaes 
MOTOROLA MICOR BASE MOTOROLA PORTABLES & PAGERS 24-12V Voltage Converters 
1 C71RTB3146C 36-42 PL 100W Dual RX Tone 2 P31DDC1102AM 42-54 5W CS 1F List:$79.95 Deator: 5 
1 C71RCB3146G 36-42 PL 100W C.D. Dual RX Tone 2 H33BBU 3114A 150.8-162 5W PL 1F ist: $79.95 Dealer: $39.88 
1L71BB8B3430BM 36-42 or 42-50 PL 100W 2F Base 1 APCOR UHF EMS 1W PL & Chargers PBO11 Standard 10A units. 
1 C42RCB3105D 72-76 Multi PL 30W C.D. 30 P10018X DVP Programmers 12A at 35% duly cycle. Ideal 
1 C53RTB3105D 150.8-162 60W DC Control 2 & 6 AO1MAC1568A 33-37 or 41-50 MC Tone only PBI! for boats, tractors and trucks. 
1 C53RCB1105D 150.8-162 60W C.D. Tone Control 4 MAAO2FNC2468AN 66-88 T&V PBII Gull: (800) 088-8707 
1 C73RTB1106 150.8-162 110W Tone Control 7 AOBMAC1568A 152.24 Tone only PBII all; (800) 
1 C73ATB1126E 150.8-162 110W DC Control 5 VHF Directors & Rack Chargers _ _ LES WALLEN USA ; 
2 BB3RCB1106D 136-150.8 250W C.D. Tone MISCELLANEOUS Quality English antennas & accessories 
GE BASE REPEATER 12 C1241 VHF Remote Radio Switch 
1 OT74RBW22 33-42 100W CG 2F NB 8 6' Motrac Cabinets w/doors 
1 OT7EKFS66 150,8-174 100W CS 4F MODGOM Equipment 
MOTOROLA MOBILES 12 SP3160463 MOT DC or Tone Remote w/TAC Comp. 
2 T51JJA4000BK 39-50 SOW PL NB 1 81203 Phone Patch 
12 T73BBN3900BA 162-174 100W PL 4F 5 TLN1691B 100W PA Siren AMP 
Circle (105) on Fast Fact Card USED PAGERS 


Motorola and NEC. Reconditioned on 
your channel wiwarranty or as is. 
GE Exec. control stations, mobiles. 

(303) 337-4811 
FAX (303) 337-3084 
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Mobile & Base Antennas 


WW Gommunications 
Uy mc WW Associates Ine 


(800) 435-9313 In Itinars (BOO) 892-1611 


WE BUY AND SELL USED 
MOTOROLA AND GE FM TWO-WAY RADIOS 
376 GE Portables, 490-512 MHz, PESSKFWFPX 
5 MITREK, 460 MHz, T64JJA6000 
20 MIGOR, 152 MHz, T73ATN3100 
B MICOR. 152 MHz. T73ATN1100 
5 MOCOM 70, 33 MHz, T71BBA4000 
19 MOCOM 70, 33 MHz. U51BBN3000 
SCHAEFER RADIO CO. 
Circle (106) on Fast Fact Card 1301 Grant « P.O. Box 395 
Denver, IA 50622 * 319/984-6115 


Collar Depot nc. RECONDITIONED VHF/UHF 


IMTS MOBILE TELEPHONES 


Antenna Specialists Audiovox 


Bytek * DiamondTel « Fujitsu * G.E. © Milsubishi * Mobira 
Motorola * NEC * OKI * Sharp « Sony « Toshiba 
Call: Richard Page 
Page Communications Co. 
(714) 524-0568 


Tele: Toll Free: FAX: 
(215) 364-7890 800-421-9175 (215) 364-7899 
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Equipment for sale 


(Great 


go 
O 


ty 


MMUNICATIONS SALES, Inc. 


2060 E. Harbor Road Port Clinton, Ohio 43452 


(800) 443-6262 


HELPER INSTRUMENTS 


Breer? 
° Py > . 
- ~ 


TELEWAVE, INC. 


Circle (108) on Fast Fact Card 


Tower space 


FIRST REPUBLICBANK PLAZA 


DALLAS MAEN Sant os 


Dallas’ 
Tallest 
Tower 


Dallas, TX Tallest Tower 
The 74 Story First RepublicBank 
Plaza is now available for your 

Communications Facility. 


* 900 MHz SMR Ready 
* 900 MHz PCP/RCC 

* 800 MHz Systems 

* 150-450 MHz Systems 


This one-of-a-kind roof top facility 
is dedicated to the Land Mobile 
Industry and has been featured in 
several magazine articles. 


CONTACT: 
JIMMY CHILES 
(214) 761-6277 
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NORTHERN CALIFORNIA 


Central valley plus foothills from two 


2,000-foot plus locations. Call: 


John Ryan 
(916) 481-7000 


TOWER SPACE 
SOUTHERN CALIFORNIA 


28 sites ranging from Santa Barbara to 
Mexican Border. Stand-by power. 

Ask for Jack Reichler 
MERIDIAN COMMUNICATIONS 
23501 Park Sorrento, #213A 
Calabasas, CA 91302 
(818) 888-7000 


TOWER SPACE 
Prime Sites in Washington, D.C. 
Baltimore, Maryland 
Salisbury, Maryland 
Two-way radio and microwave 
Maryland Communications, Inc. 
(301) 561-8255 


Tower services 


NEED 
SITE TENANTS?? 


Advertise your sites in the 


NATIONAL COMMUNICATIONS 
SITE DIRECTORY 
Effective. economical and the only publication 


dedicated to advertising antenna sites for sale or 
lease. 


Where site managers and site 


lessors meet 


NEED 
ANTENNA SITES? 


Save time! Save money! The NCSD contains 
hundreds of prime antenna sites across the 
Nation for sale or lease. 

To get your FREE copy of the NCSD, write or call: 
eeeeees INTRAFAM, P.O. Box 93, **** 
Freehold, NJ 07728 
(201) 462-5964 


Tower services 


SHAFFER — TOWER SERVICES 


iIncOsPoRaATES 


* OHELTERS 

+ MAINTENANCE 
+ INDPECTIONS 

* PAINTING 

* OROUNDING 


* ENOINERRING 

* CONSTaUVeTION 

* ANTENNAS | LINES 
+ RELAMPING 
‘Sales 


ns Toy the Lund Matte, 
mn Cantar und Rrondcasl industnes 


ANTENNA SITE SERVICES 


TMS ANTENNA SITE PHOPLE FOR CELLULAR Rcc. 
MICROWAVE, SMA, LAND MOGILE & BROACCAST 


FOR YOUR LOCAL OF 
AL REQUIREMENTS 


communications at 


SHAFFER ASSOCIATES} 


601 MILAM, HOUSTON, TX 77002 13'°224-4404 
P.O. BOX 260, ALGONGUIN, |. 60102 312°658-8080 
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WYCOFF TOWER 


For installation of 2-way/microwave 
antennas and feed lines. Concentrate on 
300 mile radius of DAL-FWT, Texas, but 
not restricted to. Employment oppor- 
tunities available. Call or write: 520 
FM661, Midlothian, TX 76065. (214) 
775-3794. 


ANTENNA SITE LOCATOR 


Nationwide, we find your site, 

2 quickly and economically. 

2 American Site Network 

: Contact: Drunell Gross 
(212) 477-4777 


Repair services 


Two Way Radio Repair Service 
Mobiles & Handhelds 
Regency, Wilson, Octagon, ICOM, Maxon, etc. 

* References available 

* Fast turn 

* $30.00/hr. (2 hr. max. + parts) 
* UPS paid return 


TA Enterprises 


986 Cherokee Rd. SE * Palm Bay, FL 32909 


407-725-6167 
Tim Downey, President 


- Scanner Repair. 


Prompt service on all major brands. 
Five-day turnaround. Avg. Cost = $35 + parts. 


The Electronics Workbench 


232 Main Street 
Cumberland, ME 04021 
(207) 629-3226 


Circle (111) on Fast Fact Card 
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Classified 


Repair services 


COMMUNICATIONS 


PO Boe 26330. 701 W Sheswian Oxlzhoma City OK 73126 
REEDS * CRYSTALS » PARTS 
1-800 426-9825 


Business prospects 


LAS VEGAS SCA 
FOR LEASE 


Class C FM at 93.1 
Full Power 


Operating at 9,000 Feet 
(702) 736-9393 


18-CHANNEL SOLID STATE 
AEROTRON COMMUNITY 
REPEATER 


Perfect condition. Currently in production. 
Never been modified. Has never needed 


repair. Current gross $9,500 a year. 
Coverage area: greater Boston. Write or 
call: Aldo Quattrocchi, 30 Granite St., 
Norwood, MA 02062, (617) 762-0668. 
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SALES & SERVICE 
BUSINESS FOR SALE 


Southern California. Serious inquiries on- 


ly, please. Interested parties send contact 
information to: Mobile Radlo 
Technology, Dept. 907, P.O. Box 
12901, Overland Park, KS 66212. 


Computer products 


$275.00 
“MICROWAVE 


Ges 


REQUEST FOR PROPOSALS 
SUBTERRANEAN RADIO SYSTEM 
PILOT PROJECT 


The City of Los Angeles Department 
of Telecommunications is soliciting 
proposals from qualified contractors to 
design and implement a pilot project 
to provide emergency two-way radio 
communications in a City-owned 


underground facility. Interested con- 
tractors contact: 


Patrick Morgan 
Communications Engineer 
120 So. San Pedro St., Suite 600 
Los Angeles, CA 90012 
(213) 237-1164 


Responses to the RFP are to be sub- 
mitted by 4:00 p.m. January 31, 1989. 


$275.00 
“MULTIPOINT” 


Quality Microwave and Point-To-Multipoint 
Calculation Programs 
Technical Specifications * Sample Printouts ¢ Information 
Technical Communications Software 


PO. Box 884 
Montgomery, TX 77356 


IMSITE™ 
Advanced site development/maintenance 
software pkg. for IBM PC, XT, AT, PS-2. 


IMST5x9, 4x5™ 

Intermodulation analysis 200 transmitters x 200 receiv- 
ers, products to ninth order, up to 5 simultaneous trans- 
mitters, printed reports. Creates, maintains common 
IMSITE™ site files. 

IMAGE 2™ 


Image pre-processor for IMST XXX programs. 
CYBORG HUNTER” Included 


Complete expert system interference/intermodulation 
analysis and tracking (200 x 200). Uses common files. 


TOWERS™ 


Graphical site record, representation. IKON based ded- 
Icated mini-drawing system. 


Package includes above. plus quick reference 
card manual, tutorials, data-bases. 


For consulting engineers, systems managers, 
service managers. $250. After January 1, 
1989—$350. 


cyte P.O. Box 227, Blacksburg, 
VA 24063. (703) 268-5400. 
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ADVANCED INTERMOD 
PC SOFTWARE—$175 


Up to 10 times faster than prev. versions. 200 
Tx and Rx freqs. to 9th order. Help and tech 
filas; selectable speeds, band widths, orders, 
Prints reports in plain English text. 


Updates for present users—$75. 


MECK-ELEC SYSTEMS 
(303) 674-1101 


(409) 582-6637 
(Texas: add 6%) 


CSERVICE™ 
Communications Service Shop 
Computer Software 


® Invoicing—T&M/Contract/Rentals 

@ Customer Files 

@ Technician Efficiency 

@ Work Ticket Log/Tracking 

® Accounts Receivable— 
Monthly Statements 

@ Inventory—Shop/Service Vans 

@ Maintenance History 

® |nterface to Motorola & G.E, Pricing Disks 

@ interface to Peachtree 
Accounting System 

@ Radio System Design—interference 
Analysis—Distance/Azimuth 

All programs are fully interfaced. 

Multiple companies, multiple shop locations. 

Available for IBM & compatibles/ 
Demonstration program available for 
evaluation. 

Packages starting al $1,150.00 


America West C&E, Inc. 
311 Washburn Drive 
Rock Springs, WY 82901 
307-382-5663 
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| Cellular services | 


CELLULAR DEALERS 


SSSSSSSSSSSSSSSS 
COMMISSION 


Numbers available throughout USA 


National Phone Number Center 
1-800-456-7626 


You get what you pay for 
with Mobile Radio Technology Classified. . . 


Plus a whole lot more! 


Standard Features: 


* Reaches over 24,000 qualified sales prospects 
* Targeted toward the technical decision maker 
* Free typesetting and paste-up available 

* Competitive price 


Optional Extras: 


« Reader Service number 

* Color 

* Blind box number 

* Special positions when 
available 


CLASSIFIED ADVERTISING ORDER FORM 


Company 

Street 

City State Zip 
Contact Person Telephone 


Check: 
OC) Please send me more information about advertising frequency discounts. 
O Run my ad as shown below and call me for further instructions. (Attach sample layout If possible.) 


Headline: 
Copy: 


SlIgnature Date 


Mall to: Diane Hite Englewood, CO 80110 
MRT Classified (303)762-1249 
333 W. Hampden Ave., Suite 606 Fax: (303)762-0069 


d index/hotline 


Page Fast Fact Advertiser Fast Fact Advertiser 
Company Number Number Hotline Company Number Hotline 


A.1.E. (Measurements) -...., 803/532-9256 Lightning Master Corp. ............-- 93 
Ace Communications, Inc. ....--..... 87 800/445-7717 Magnavox 
Advanced Electronic Marconi Instruments 
Applications, Inc. BO eat eo - eee». . 206/775-7373 . 
Alexander Batteries wes 515/423-8955 Maxrad, Inc vives ~ 312/595-3933 
Alilgon:Antenny Ine: ... vs esvi se oes ails 31 eevee) 214/641-3887 Mechem Electronics 703/786-7831 
Antenna Specialists Co. iis . 216/349-8400 602/884-7981 
Atkinson Dynamics ooo... 415/583-9845 Midland International 
B-D Crystal... 606/283-5000 LMA 2. eee. he ewe .. .800/MID-LAND 
Band-it-Idex iw . 34320-4555 Modublox & Co., Inc. ............055 78 -....., 619/656-0016 
800/423-3858 Multiplier Industries Corp. 800/642-2424 
800/336-3115 MX-COM, Inc. ..... . 919/744-5050 
. 216/248-1200 NCE/Nationa! Custom 
- +... 800/526-3935 Enterprises, Inc..,.....-----..6.0 612/890-1360 
Bramalea, Inc. Norcomm Corp. 800/874-8663 
(First Replub. Bk.) ......-..--...- voce vs .2141761-6277 Pac-Comm Wireless Data 
BRAMCO ; = 513/773-6255 ., Inc. at ....... -813/875-6417 
C2 BYGONE aisccii weer sene .. , 800/245-6356 ry" 301/490-9860 
GANT O NTIS FRAGIO 659-6559 oecerncacscesecare , 800/231-0103 201/348-7933 
Celwave........ ‘ ... 201/462-1880 800/332-7003 
Centurion International, Polyphaser Corp. . . ‘i 702/782-2511 
Inc. i : 800/228-4563 Positron Industries = 514/738-2200 
CES, Inc. . . 800/327-9956 Primus Electronics Corp. ............ 20 800/435-1636 
Cetec Vega 818/442-0782 Pro/File Associates 602/292-1088 
Coded Communications . sess... 800/325-0147 Quintron Corp 
Commonwealth Communications R F Gain Ltd. 
INGUSTHIOS EGG, onoc eer venmecnae eee 4e 800/633-8844 Ramsey Electronics 
Communications Associates 800/435-9313 Raven Electronics Corp 702/359-3700 
Communications Specialists sees» 800/854-0547 Reach Electronics ............ ooo... 808/324-6661 
Connect Systems, Inc. .............. , 213/373-6803 Regency Land Mobile 
Control Signal Corp. ...... -...... 303/989-8000 Scala Electronic Corp.. 
Crescent Radio Elec. ... .. 504/885-9511 Schlumberger Instruments 
Curlis Electro Devices, Inc. .......... 42 - oo... 800/332-2790 Scientific Dimensions, Inc. ........... 56 
Cusheraft/Signals Corp. a 603/627-7877 Securitron Co. ... ; 408/263-6434 
Data Signal, Inc... ._. 912/883-4703 Selectone .___. 56,100,103 .800/227-0376 
Decibel Products, Inc. .. a 214/631-0310 Sharp Communication 104 .. . 800/548-2484 
Doppler Systems, Inc ~ 602/488-9755 Shinwa Communications 
Dynatech Tactical Communictions, 
Inc. 800/233-8639 Shure Brothers, Inc. 
Erie Electronics, inc 716/833-8400 SMC Electro-Mount . 
Gamber-Johnson 5 800/826-0440 
General Communications, Sti-Co Industries, Inc, .......,.... 
Inc. . ‘ 800/356-3200 Sweet Electronics . -....., 618/939-3870 
Glenayre Electronics . . Pas . 206/575-0888 Synthex Communications 
Great Lakes Communications ++». 800/443-6262 USA ..... ~ pponiee " 702/731-1516 
Hadron, Inc : ... 703/359-6100 Telewave, Inc. . . 415/968-4400 
Harger Lighting Protection 312/362-4848 : 800/638-7666 
Helper Instruments Co...... . . ..46,89,91 800/327-9308 Wirwesissas .. .-213/256-3000 
Henry Radio... _.. 213/820-1234 Transcrypt Intl., Inc. . - 800/228-0226 
ICM Communications . .» , 405/236-3741 Unipage, Inc. . .o. 2 - 214/224-3509 
ICM Communications 800/426-9825 Vocom Products Corp. .............- 91 312/885-3296 
IFA Systems tne: icussawaraxeienn 15 - + ees.» 816/522-4981 Wacom Products, Inc 817/848-4435 
ll Morrow Sie sh 503/581-8101 Wilmore Electronics . 919/732-9351 
Kustom Electronics, Inc. 913/492-1400 Yaesu USA 213/404-2700 
Larsen Electronics, Inc 206/573-2722 Zetron, Inc 206/644-1300 
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Yaesu solves the 


Dual-Band Dilemma. 


Introducing the Yaesu FTH-2070. The first, 


and only, commercial dual-band hand-held radio. 
With a 20 MHz frequency range in both UHF 


and VHF, 32-channel capability, and multiple- 

tone options (including burst tone, DPL, and a 
two-tone encode), the new FTH-2070 is unlike 
any other radio you've ever seen. 

Or heard. 

Need more convincing? The new FTH-2070 
comes with a builtin time-out timer, a high/ 
low power feature, activated by the press of a 
button, a powerful one-amp NiCd battery, and 
a state-of-the-art channel /message display. 

And these are just the standard features. 

Options for the new FTH-2070 include a 
“jerk and run” mobile amplifier charger, the 
NC-35 quick charger, or the NC-36 desk-top 


FCC Type acceptance pending FTH-2070 
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multi charger. There's also a service kit that lets 
you program your unit from any IBM-PC® 
compatible computer. 


For pricing and ordering information, 
including details of the lease / purchase 
program designed exclusively for govern- 
mental agencies and large-volume buyers, 
call toll-free 1-800-999-2070, 

With all the features of the new Yaesu 
FTH-2070, it’s no wonder people are 
using it with twice the frequency. 

And communicating twice as effectively. 


YAESU wus. 


Commercial Products Division 
17210 Edwards Rd., Cerritos, CA 90701 
Telephone: (213) 404-2700 


“UM ts a registered trademark of International Business Machines Corporation 


Choice Selection. 


Now you can have it all! Take all the qualities you've come to depend on in Ts-32P CTCSSENCODER-DECODER Based on the time proven 
our programmable CTCSS tone equipment: Astonishing Accuracy, Instant —‘TS-32, the industry standard for over a decade. The TS-32P gives you 
Programming, Unequaled Reliability; and add full spectrum tone versatility the added versatility ofa custom, changeable memory base. A low price 
multi-tone capability without diodes, a reprogrammable memory...[ts our new —_of $57.95 makes it an even sweeter deal. 
harvest of CTCSS tone equipment. , 5S-32P ENCODER Based on the equally popular 
The choice is yours! If standard CTCSS EIA tones do not  SS-32 encoder, Available for CTCSS, or audible burst 
suit your taste, select any 32 tones of your liking from 15.0Hz to tones up to 6550.0Hz. Price is $28.95, 
255.0Hz. And if you change your mind, no problem; the mem- § SS-32SMP SUB-MINIATURE ENCODER Our 
ory can be changed in your shop with our HHP.1 programmer, smallest encoder for handheld applications. Now you 
or at our factory for free. Your working tone is accessed by a can satisfy that customer that needs to access multi- 
simple DIP switch, so there’ no fussing with counters or other A Plerepeatersites sins a radio that has precious litte 
test equipinent: N, Space inside. i $27.95, the price is small too. 
Call today toll-free and find out more about this fresh new flexi- + oem ae si oe: For 
bility in tone signalling, and don't forget to ask about multi-tone ¥ ip eo LL ae LA 
switching without cumbersome diode networks or binary switches. SD-1000 Two-Tone Sequential decoder. The 
Its all brought to market by the people who introduce the fresh- HHP 1 is battery operated for field use, and 
est ideas in tone signalling, and of course our customary same day will program ANY 32 tones from 15.0 to 
shipping and one year warranty apply 


6550.0Hz in .1Hz, increments. Price is 


$199.95. 7 
___—idi 


426 West Taft Avenue ® Orange, CA 92665-4296 
Local (714) 998-3021 © FAX (714) 974-3420 « Entire U.S.A. 1-800-854-0547 
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